i TEXAS 


INSTRUMENTS 


Linear Circuits 
Operational Amplifier, Comparator, and 
Building Block Macromeodels Level I, Level Ii 


Linear Products 


ae tee 


ons re 3 ee se Sy Sans —T 
iL a Nera = eee hee 


Linear Products Quick Reference Guide 
Data Book Contents 


@ Linear Circuits Vol 1 Operational Amplifiers 

Amplifiers, Comparators, Voltage Comparators 

and Special Functions Video Amplifiers 
Hall-Effect Devices 
Timers and Current Mirrors 
Magnetic-Memory Interface 
Frequency-to-Voltage Converters 
Sonar Ranging Circuits/Modules 
Sound Generators 


Linear Circuits Vol 2 A/D and D/A Converters SLYDO04, 1989 
Data Acquisition DSP Analog Interface - 
and Conversion Analog Switches and Multiplexers 

Switched-Capacitor Filters 


Linear Circuits Vol 3 Supervisor Functions SLYDOOS5, 1989 
Voltage Regulators and Series-Pass Voltage Regulators 
Supervisors Shunt Regulators 

Voltage References 

DC-to-DC Converters 

PWM Controllers 


Linear Circuits SN75C091 SCSI Bus Controller SLLSO64,1990 


+ 


Optoelectronics and Optocouplers SOYDOO2A, 1990 3 * 
Image Sensors CCD Image Sensors and Support a. 
Phototransistors 
IR-Emitting Diodes 
Hybrid Displays 


Speech System Manuals TSP50C4X Family SPSSO10, 
TSP50C10/11 Synthesizer SPSSO11, 
TPS53C30 Synthesizer SPSVOO03, 1990 


Interface Circuits Data Transmission and Control SLYDOO6G, 1991 
Circuits, Peripheral Drivers/Power 
Actuators, Display Drivers 


he? Sree 


ys ARN haa Re No tae 
SAORI al poke cae a | 
ibis 3 sl . i 


Telecommunications Transmission, Switching, Subscriber, SCTDOO1B, 1991 
Circuits Transient Suppressors 


August 1991 Pe 


General Information 1 


« 


BRIE Tete <p NSS 


SE Agta ht bitiestek sapere 2 westhepe ets , ’ vite Aen acannon gene 


at So tyRAN Sy) apa) £1 eg Mee Aen 


+, ays ee , : t > pany b w< b fee 

5 ts Lea ate Sh dibcecmia? Metal oae. 5 calles eee ~ pon EE NE SPER Ea tag ee Ae 9 ek ican it biden 
j ao Ne et - baz “a * +27, a ot. o+. iar 2 ‘ . :. + ew 

rls ee fey + Sees t a ; . ial - : ; -" 


Cat SRT RRB 4h Se tbe rene nn dela igs CRN VOT “Sn HTN aki nae GREER A De et 
olen kg Oe ~ he «, a 3 tae. t ~ E, 
7 


sie ‘ 5 


+>" eas hy ‘ 
<eF ‘ Ly ne wee . > ‘ a = Detect 
cai cain sated, Mi arobgewereair ae “ Ws rel Ke SAD 5s: A daa abel ies pee ey 


. oP ts. : : : marry "2 Ms 


(aioe Sa PS rece Giacpeterrcns: rier age ees, ant Te .4 Nar iit Pa! ’ tei caren o> ND pee eT a6 5 ONT eRT am: 


, 
Paha 
prs 
4 a 
pk otpen eg tated» ol CS AR + GR Oa reg 50 4s wid 2 er ae ee eee CORO ied ae CoE rep hreSe 
a4 3 . - 4 = ‘af ; : 7 
Store {Lhe i we iy . : ? Rage iy 


Linear Circuits 
Operational Amplifier, Comparator, and 
Building Block Macromodels 
Level I, Level Il 


1992 


we 


TEXAS 
INSTRUMENTS 


IMPORTANT NOTICE 


Texas Instruments (Tl) reserves the right to make changes to or to discontinue any 
semiconductor product or service identified in this publication without notice. T| 
advises its customers to obtain the latest version of the relevant information to 
verify, before placing orders, that the information being relied upon is Current. 


TI warrants performance of its semiconductor products to current specifications 
in accordance with Tl’s standard warranty. Testing and other quality control 
techniques are utilized to the extent Tl deems necessary to support this warranty. 
Unless mandated by government requirements, specific testing of all parameters 
of each device is not necessarily performed. 


Tl assumes no liability for Tl applications assistance, customer product design, 
software performance, or infringement of patents or services described herein. 
Nor does TI warrant or represent that license, either express or implied, is granted 
under any patent right, copyright, mask work right, or other intellectual propery 
right of Tl covering or relating to any combination, machine, or process in which 
such semiconductor products or services might be or are used. 


Texas Instruments products are not intended for use in life-support appliances, 
devices, or systems. Use of a TI product in such applications without the written 
consent of the appropriate TI officer is prohibited. 


Copyright © 1992, Texas Iristruments Incorporated 


Introduction 


The 1992 edition of the Texas Instruments Linear Circuits Macromodel Data Manual builds on the successful 
base established by the 1990 edition. The 1990 volume was received favorably by both the design 
engineering community and the trade press for the usefulness and accuracy of its models running under 
PSpice®. | 


This edition has been expanded to include not only the new operational amplifiers announced by Texas 
Instruments since the last publication, but also voltage comparators and building blocks. Likewise, more 
models are provided for some of the operational amplifiers covered in the first volume, but these are at 
different supply voltages. 


Level-Il models are included for all recent product introductions. These models offer all the features of the 
original (Level-l) models, plus they offer the added capability to simulate additional parameters that the 
Level-| models could not. See the technical discussion section for a detailed explanation of the models, the 
various enhancements for the different model levels, and a discussion of the new voltage comparator and 
building block models. 


This data manual contains: 
¢ Macromodel alphanumeric index 


* Device-to-macromodel cross-reference guide 
¢« Selection guides for: 
— operational amplifiers 
— voltage comparators 
— building blocks 
¢ Cross-reference guides to competitive devices for: 
— operational amplifiers 
— voltage comparators 
— building blocks 
¢ Glossary of terms pertaining to operational amplifiers, voltage comparators, and building blocks 


¢ Technical discussion of the macromodels, various levels of models, and the enhancements and 
limitations of each level of model 


¢ Operational amplifier macromodel information sheets for: 
—  Level-!l models (all operational amplifiers) 
— Level-Il models (selected operational amplifiers) 
« Voltage comparator macromodel information sheets 
¢ | Macromodel information sheets for selected building blocks 


- Floppy disks containing the modeling parameters presented in the various macromodel 
information sheets. These disks are done in an easy-to-use format. 


PSpice is a registered trademark of MicroSim Corporation. 


The SPICE macromodels contained in this manual represent our current line of operational amplifiers 
(except for the LM2900, LM3900, and the UA709), our current line of voltage comparators (except for the 
TL514M, TL712, TL714C, and the TL721), and some selected building blocks. It is important to realize that 
no model exactly duplicated all the variations and performance characteristics seen when using production 
devices. The resultant simulations from these models can vary 20% from the data sheet typical 
specifications. Therefore, we recommend that actual device performance specifications be analyzed before 
a final design or purchase decision is made. Complete technical data for all linear devices modeled in this 
manual is contained in the Texas Instruments Linear Circuits Data Books. If you need technical data for any 
of these devices or for any Tl Semiconductor product, please contact your nearest TI Field Sales office, local 
authorized TI distributor, or write to: 


Texas Instruments Incorporated 
LITERATURE RESPONSE CENTER 
P. O. Box 809066 

Dallas, TX 75380-9066 


We feel that this new 1992 Linear Circuits Macromodel Data Manual will be a significant addition to your 
library of technical literature from Texas Instruments. 
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OPERATIONAL AMPLIFIERS 
SELECTION GUIDE 


internally compensated, single 


1 


commercial temperature range (values specified for Ta = 25°C) 


D,J,JG, 


N,P,W 


LM318 


D,JG,P 


® SUPPLY 

=) VOLTAGE PAGE 

© DESCRIPTION nb a inet (MHz) ee TYPE 

=e (Vv) No.t 

ty win [Max | max | ax | min 

S  |BIFET +3.5 eas 10 pes as is LF351 D.JG,P ao 
T 

3 LinCMOS, Precision, Chopper-Stabilized = [ows 1000 ICL7652 D,JG,P 

2 aso | 25 | 
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an baad 
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Es ay ee ee 
ris fer [ere [ee [> 
eae | im3ig | GP | 3-14 
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| 0.8 10.25] LTiooic | JGLPp | — | 
=2.5| 222 [o.028| a6 | 7000} e@ | 1.7 | trioomc | var | 3-16 
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+20 SP Ee La sa 
ow as, etorenee sa [wae | a [ee] ae roa |e | ou 
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Tis [o2 | so | 31 | 20 | nuosic [orKuGLP| 344 
Pe for s [1 Ps [nosis once 
3s for [ 4 | 1 [35] muosrec | over | 36 
is fo2] 3 | 1 | 358 | nosic | duce | 36 
[se fo2| 4 | 1 | a5 | noseac | ovae | 364 
[a [oz [« | 1 | a5 | miosesc | vvae | asa 
18 pea [3 [1 [as | nose | oer | se 
6 fo2] so | 3 | 13 | morac | pwcr | 366 
Pa foa fae |e [is | nonec | oer [see 
ao [oz] a6 | -s )| 19 | nonce | peer. | a6 | 
eos eo] s [as] mostac [pace [ser] 
[a [oz] so | 3 | 13 | moeec | ovae | sor 
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1 [oz] so | 3 | 13 | tose | dvGLP | 367 
260 25 | os | 03 | Taare 371 
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TPage numbers indicate the first applicable model in the data manual. Check the device-to-macromodel index for additional models. 
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OPERATIONAL AMPLIFIERS 
SELECTION GUIDE 


internally compensated, single 


commercial temperature range (values specified for Ta = 25°C) 


SUPPLY ‘ ‘ en 
VOLTAGE aa ie ; PAGE 
DESCRIPTION (nA) | (V/mV) | (MHz) | (V/s) TYPE eat 

MAX | MIN TYP TYP 
> 

LinCMOS, Programmable, Low Bias pia fire | 5 6 ug 30 | ot | 0.08 TLC251AC D,JG,P 3-74 

Typ 
LinCMOS, Programmable, Medium Bias 1.4 0.00% 20 0.7 TLC251AC D,JG,P 3-74 


7 
LinCMOS, Programmable, High Bias pia | ae | 0 sas p10 | 23 | 45 TLC251AC D,JG,P 


+ 
gue (eee 0.04 | TLc251Bc | DJGP | 3-74 
0.001 
LinCMOS, Programmable, Medium Bias | 20 | 07 | 06 | TLC251BC D,JG,P 
LinCMOS, Programmable, High Bias 


0.7 
Typ 
10 2:3 4.5 TLC251BC D,JG,P 3-74 
; Typ 
LinCMOS, Programmable, Low Bias , 30 0.1 TLC251C D,JG,P 3-74 
} Typ 
LinCMOS, Programmable, Medium Bias 1 20 0.7 TLC251C D,JG,P 3-74 
LinCMOS, Programmable, High Bias 


Typ 
10 2.3 4.5 TLEZOTe D,JG,P 3-74 
LinCMOS, Programmable, Low Bias , 
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3-125 


ro) 
oe 
ont 
~ 

ss 


LinCMOS, Precision, Low Noise 


LinCMOS, Precision, Low Noise, 100% 
Noise Tested 


LinCMOS, Precision, Low Noise 
oe = Typ 
LinCMOS, Precision, Chopper-Stabilized 3.8 0.004 1. 2.8 | TLC2652AC | D,J,JG,L,N,P} 3-127 


tPage numbers indicate the first applicable model in the data manual. Check the device-to-macromodel index for additional models, 
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OPERATIONAL AMPLIFIERS 
SELECTION GUIDE 


internally compensated, single 


1 


commercial temperature range | (values specified for TA = 25°C) 


SUPPLY sf : . : oh 
VOLTAGE dl aden age 2 PAGE 
DESCRIPTION (mV) | (nA) | (V/mV) | (MHz) | (V/ps) TYPE ; 
(Vv) No.t 
| min | MAX | MAX | MAX | MIN | TYP | TYP 
T 

LinCMOS, Precision, Chopper-Stabilized 3.8 16 ” } 1000 | 1.9 | 2.8 TLC2652C | D,J,JG,L,N,P]| 3-127 
LinCMOS, Low Noise, Precision, Typ 

=f 0.01 1.9 2 TLC2654AC | D,J,JG,L,N,P}| 3-128 
Chopper-Stabilized 0.05 


LinCMOS, Low Noise, Precision, Typ 
zt 16 0.02 1000 1.9 2 TLC2654C | D,J,JG,L,N,P] 3-128 
Chopper-Stabilized 0.05 


Excalibur, High Speed, Low Power, Precision Ee Foe ee TLE2021AC 3-129 
Excalibur, High Speed, Precision 1000 TLE2021C | D,FK,JG,L,P | 3-129 
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Excalibur, Low Noise, High Speed, Precision 10,000 2.8 | TLE2027AC 
Excalibur, Low Noise, High Speed, Precision 


Excalibur, Low Noise, High Speed, Precision 


AVD=5 

| 80 |10,000 "5 7.5 | TLE2037AC 
AVD=5 

+22 | 0. ag | 7:5 | THE2037C 


rat H+ H JHIHIi,|H| # “bi 
os = > | HILL NOt (o>) 
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Nh 

NS 
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No 

oO 


+ 
+20 F 30 2 3.4 TLE2061AC 3-137 
pPower 0.004 
Excalibur, JFET-Input, High-Output Drive, Typ , 
$3.51} +20 boa 30 2 3.4 TLE2061BC 3-137 
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TLE2141AC 
45 TLE2141C 
Typ 
30 6.4 10 | TLE2161AC 
; 
Pl ae 6.4 
0.004 
T 
ee Wee ae oer 
pPower 0.004 


General Purpose +2 | +18 Ee 2 Ree uA741C D.JG,P | 3-158 


TPage numbers indicate the first applicable model in the data manual. Check the device-to-macromodel index for additional models. 
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OPERATIONAL AMPLIFIERS 
SELECTION GUIDE 


internally compensated, single 
industrial temperature range (values specified for Ta = 25°C) 


SR 
PAGE 
(V/s) TYPE PACKAGES 
No.t 
TYP TYP 
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W} W 
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General Information 
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5 DJGP | 3-51 
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BIFET. General PupossSSSS*id ouGP[s. 
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5 
0 
5 


fs 


4.5 
0.11 

0.64 
2.2 D,JG,P 3-91 
0.11 oar 301 
ot [ose] ncaa | owe foo 
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0.11 
0.64 
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ea ne | om 

2| o.JG.L.P [3-125 


TPage numbers indicate the first applicable model in the data manual. Check the device-to-macromodel index for additional models. 
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OPERATIONAL AMPLIFIERS 
SELECTION GUIDE 


internally compensated, single 


industrial temperature range (values specified for Ta = 25°C) 


SUPPLY 
7 VOLTAGE PAGE 
DESCRIPTION ns cas es AS ie TYPE 
(Vv) No.t 
Pica ay MAX | MIN 
LinCMOS, Precision, Chopper-Stabililzed 3.8 BoE 1.9 TLC2652AI |D,J,JG,L,N,P | 3-127 
oe DJG, 
LinCMOS, Precision, Chopper-Stabilized KS 16 0.003 2.8 TLC2652I LN.P 3-127 
LinCMOS, Low Noise, Precision, D,J,JG, 
: 16 TLC2654AI 3-1 
ili L,N,P 
LinCMOS, Low Noise, Precision, D,J,JG, 
: TLC2654! 
Chopper Stabilized L,N,P 
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TPage numbers indicate the first applicable model in the data manual. Check the device-to-macromodel index for additional models. 
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internally compensated, single 


military temperature range 


DESCRIPTION 


Low Noise, High Speed, 
Noncompensated, Ay, = 5 
Low Noise, High Speed, 
Noncompensated, Ay, = 5 
Chopper-Stabilized 


Low Noise, High Speed 
Noncompensated, Ay, = 5 
Low Noise, High Speed, 
Noncompensated, Ay, = 5 


BIFET, Low Vio 


High-Slew Rate, Single Supply #2 


LinCMOS, Programmable, Low Bias 


LinCMOS, Low Noise, Precision 


OPERATIONAL AMPLIFIERS 
SELECTION GUIDE 


(values specified for Ta = 25°C) 


(V/us) TYPE 


= 
9° 
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SR 
TYP 


-* N]d 
W] Ww food mee) 


—_ 
N} o 
ice) 


SUPPLY . 
VOLTAGE vb 1 
(V/mV) | (MHz) 
MIN | TYP 
1 


22 | 0.060 


LM107 
LT1001AM 
LT1001M 
LT1007AM 
LT1007M 
LT1012M 
LT1028AM 
LT1028M 


J,JG,U,W 3-10 
JG,L 
JG,L 
JG,L 
JG,P 


0.25 
0.25 
2.5 
2.5 
2 
15 
15 


3-18 
3-18 


D,JG,L,P 
D,JG,.L,P 


15 LT1037AM JG,L 3-21 


15 LT1037M JG,L 3-21 


a 
i) 


a LTC1052M 
OP27A 


OP27C 


3-22 
3-29 
3-29 


J,JG,L 
JG,L 
JG,L 


17 OP37A JG,L 3-32 


17 OP37C JG,L 3-32 


SE5534 
SE5534A 
TLO31AM 
9 TLO31M 
20 TLO51AM 
20 TLO51M 
TLO61M 
TLO66M 
TLO71M 
TLO81M 
TLO88M 
) TL35071 


| 50 0.11 | 0.04 TLC271M 


TLC271M 


FK,JG 
FK,JG 
FK,JG,L 
FK,JG,L 
FK,JG,L 
FK,JG,L 
FK,JG,U 
FK,JG 
FK,JG 
FK,JG 
JG,U 


3-26 
3-26 
3-37 
3-37 
3-44 
3-44 
3-51 
3-54 
3-56 
3-61 
3-67 


ND 


ees 
| 0.8 | 
0.8 
ce 
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| 0.8 | 
| 25 | 
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ae 
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ee 
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ie Se ee 


WlwlWOiaqtian 


FK,JG 3-91 


FK,JG 3-91 


4.6 TLC271M FK,JG 3-91 


2.7 | TLC2201AM | D,FK,JG,L,P | 3-125 


TPage numbers indicate the first applicable model in the data manual. Check the device-to-macromodel index for additional models. 
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OPERATIONAL AMPLIFIERS 
SELECTION GUIDE 


internally compensated, single 


military temperature range (values specified for TA = 25°C) 


SUPPLY . o 
VOLTAGE lor; 8 VO PAGE 
DESCRIPTION (mV) | (nA) | (V/mV) 
No.t 
MAX | MAX MIN 
LinCMOS, Low Noise, Precision, 100% Typ A198 
Noise Tested 5 001 


wW 


tisk 
Nh 
ol 


fo) 
ie) 


NO 
~ 


.O 
Typ : 
.004 
LinCMOS, Low Noise, Precision, yp D,FK,J,JG, 
4.6 16 0.01 TLC2654AM - 
Chopper Stabilized 0.05 L,N,P 
LinCMOS, Low Noise, Precision, D,FK,J,JG, 
j ‘ TLC2654M - 
: L,N,P 
er 


TLE2021AM | D,FK,JG,L,P 
TLE2021BM | D,FK,JG,L,P | 3-129 
TLE2021M | D,FK,JG,L,P | 3-129 
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3 
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ae 


ae 


E2027AM | D,FK,JG,L,P | 3-135 
TLE2027M | D,FK,JG,L,P | 3-13 


TLE2037AM | D,FK,JG,L,P | 3-136 


ol 


W 1S) Ww 
aah eX eS 
N NO No 
© ee) ~ 


Z TLE2061BM JG,L,P - 
3.4 TLE2061M | D,FK,JG,L,P | 3- 


TLE2141AM | D,FK,JG,L,P | 3-14 


Ww 

otk mann 

Ww WwW 

[o> o>) ~N ~ 


| 45 | TLE2141M | D,FK,JG,L,P | 3-14 


4 10 | TLE2161AM | D,FK,JG,L,P | 3-152 
4 TLE2161BM JG,L,P 3-152 
) 10 TLE2161M | D,FK,JG,L,P | 3-152 


| 0.5 | uA741M | FK,J,JG,U | 3-158 


TPage numbers indicate the first applicable mode! in the data manual. Check the device-to-macromodel index for additional models. 
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OPERATIONAL AMPLIFIERS 
SELECTION GUIDE 


internally compensated, single 


automotive temperature range (values specified for Ta = 25°C) 


ied Vio lip | Avp | Bt 
DESCRIPTION vhs Sp (mV) | (nA) | (V/mvV)] (MHz) ae TYPE Page 
| MIN | MAX | MAX | MAX] MIN TYP 


High Performance +5 #22 


+20 eciee 
0.005 | 0.03 | 
0.005 | 


steals [esl wm | ae 
N. Pp ar 3-10 
<s ae 


| <a 
© 
prey 
© 
= 
Pom 
ie) 
Gan 
= 
3) 
thee 
® 
Cc 
® 
1) 


s}..£.20 LM218 DJG,P | 3-14 
Chopper-Stabilized 1000 | 1.2 | 4 | LTC1052C | J,JG,L.N,P_| 3-22 
Chopper-Stabilized 0.03 | 1000 | 1.2 LTC7652C Rae as Bee 
Low Noise, High Speed 0.025| 40 | 1000| 8 | 2.8 | OPp27E JG,L,P 
Low Noise, High Speed A LL OP27G JG,L,P 
Low Noise, High Speed 
Low Noise, High ag 
cance, | [-nf[~[m[@[v] wm [ar [om 
BIFET, Low Power, Precision | +3.5] +18] 08 | o2{ 5 | 11 | 29 | TLosial_ | DWJGLP 
BIFET, Low Power, Precision | 9:6 | ete | tS 1-62) 5 | 4.4 | 20) TOS D,JG,L,P 
BIFET, Precision | +3.5] +18] 0.8 | 0.2 | 50 | 31 | 20 | TLOSIAI | DJG.LP Em 
BIFET, Precision £3.65) 216 | 16 |.0.2 | 50 | 31°] 20 |  TLOSt D,JG,L,P 
BIFET, Low Power re36/ #18[ 6 | 02] 4 | 1 | 3.5 | Toe D,JG,P 
BIFET, Adjustable, Low Power £00) 2a OP Oe | A] oe) ee D,JG,P 
BIFET, Low Noise 23.5) £18) 6 02] 60 {| 3 | 19 | - TLe7t D,JG,P 
BIFET, General Purpose 23.8) 216} 6°} 92 | 6o | 39 | 13-] 2 Teosn D,JG,P 3-61 
BIFET, Low Offset Voltage | +3.5] +18] 05 | o2| 60 | 3 | 13 | _.TLOS7I D,JG,P 3-68. 
BIFET, Low Offset Voltage +3.5] +18] 1 | 02] 50 | 3 | 13 | TLOssl D,JG,P 
LinCMOS, Programmable, Low Bias wks es aA ¢ | 50 | ott | 0.04] TLC271AI D,JG,P 
T 
LinCMOS, Programmable, Medium Bias 4 ee ee 0 jt ae 0.64 ee TLC271AIl D,JG,P Fs 
¥ 
LinCMOS, Programmable, High Bias Se aes ‘ so TLC271Al D,JG,P 301 
LinCMOS, Programmable, Low Bias Rae pa Plat Pena TLC271BI D,JG,P 301 
T 
LinCMOS, Programmable, Medium Bias ree 0 4s rr TLC271Bi D,JG,P = 
T 
LinCMOS, Programmable, High Bias ae es 0 Mee fed BL) TLC271Bi D,JG,P 
LinCMOS, Programmable, Low Bias pe af a be TLC2711 D,JG,P 


Typ 
TLC2711 D,JG,P 
0.007 
Typ 
LinCMOS, Programmable, High Bias 0.007 aca 4.6 TLC2711 D,JG,P 
LinCMOS, Low Noise Precision nei En TLC2201AI 0;JG,L,P 3-125 


TPage numbers indicate the first applicable model in the data manual. Check the device-to-macromodel index for additional models. 


LinCMOS, Programmable, Medium Bias 
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OPERATIONAL AMPLIFIERS 
SELECTION GUIDE 


internally compensated, single 


automotive temperature range (values specified for Ta = 25°C) 


Avp By SR 
PAGE 
‘ith on (V/mV)} (MHz) | (V/us) TYPE sin 
fags MAX | MAX| MIN | TYP | TYP 
0.2 LR 5 TLC2201BI D,JG,L,P 3-125 
0. ee 
Typ 
voy TLC22011 D,JG,L,P 3-125 
0.001 
LinCMOS, Precision, Chopper Stabilized oe © fos 0.004 p10 | 20 TLC2652AI | D,J,JG,L,N,P | 3-127 


1 
0.003 a 1.9 2.8 TLC26521 D,J,JG,L,N,P | 3-127 
0.004 
|S - 


SUPPLY 
VOLTAGE 


DESCRIPTION 


G) 
© 
a 
1°) 
Lm 4 
J 
=] 
—s 
2) 
i 7 
3 
pe] 
= 
2) 
me 


© 


Typ 
ci TLC2654AI | D,J,JG,L,N,P 
0.05 
LinCMOS, Low Noise, Precision, 
4.6 1.9 2 TLC26541 D,J,JG,L,N,P | 3-128 
cagnhe’ Stabilized 0. fa 


pee te ge fete fs 


tPage numbers indicate the first applicable model in the data manual. Check the device-to-macromodel index for additional models. 
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OPERATIONAL AMPLIFIERS 
SELECTION GUIDE 


internally compensated, dual 


commercial temperature range (values specified for TA = 25°C) 


SUPPLY < i : _ 
VOLTAGE ee vD 1 PAGE 
DESCRIPTION ae (mv) | ina) |(vimv) | (MHz) | (V/ps) TYPE 
max | MAX | MIN | TYP | TYP 


BIFET, General Purpose LF353 D,JG,P 
BIFET, Low Offset | 3 LF412C D,JG,P ‘ 


High Gain, Low Power, Bipolar 0.2 LM358 D,JG,P,U 
D/S | +1. 
LM358A D,JG,P,U 


Te | nesson | icp | a-2¢ 


H+ 

ie) 
ae Sik 
c;@ 


+ 

—_— 

fee) 
ram $48 aS cs 1 Oo “NI 
olor on 


Ww 


Ww W w 2 
—_ [oom me>) re) 
~ ~ =p 


+ 

on; ol 

p p 
o1 


Ww 


o2) 
~~ 
” 
BE 


5 


oi 
H+ 
ad 
oO 


pe 


Ww 
~ 
wn 
— . . . 
oO 


5 
High Gain, Low Power, Bipolar 5 1 


oa 
2 
stores! 
w 
& 
Soon 
\e) 
‘per 
£& 
4] 
‘foes 
® 
i) 
0) 


2) 
_ 


NS) wy Tee 
°o o [mir 
(o) 
N 


w 
(oe) 


1200 
1200 
0 


mas 
° 
= 
Zz 
ot 
a 
@ 
H+ 
wo 
H+ 
No 
°o 


3 RC4558 DJGP | 3-34 
4 


= 
a 
P= 
vU 
@ 
a 
~~ 
° 
= 
3 
® 
a 
oO 
oO 
i+ 


H | H 
NO LRIS 
I+ 
= 
© 
i) 
W —_ 
o1 © 


High Performance 
BIFET, Low Power, Precision 


2 _[_acasso | oP 
i 


3-36 
3-39 


H+ 


G]| & 


TLO32C DJG,L,P | 3-39 
16 
16 


13 
TLO72BC DJGP | 3 
3 


Ea a 

| 1500 | 

| #22 | | 1200 | 

| 30_| 1200 | a 

Ps00 | 20_| P. 

, 

[#20 : 

ess | 500 | 20 | JG, 

Pie | 

ese D,JG.P 
BIFET, Low Power, Precision See eee Se LS | 3-39 | 
ro2 | so | a | 16 | tuoszac | puGLe | 346 
fBIFET, Precision —————~S~S~—~—s S| at | | O2 | so | a | 16 | Tuos2c | DGLP | 346 
23.5 ro2 | 4 | 1 | 36 | tuos2ac 
3 fo2f« | 1 | 38 | toezec | ouGP | 352 
ro2 | so | 2 | 13 | tovaac | duce | 367 | 
Pore oa | : 
ro2 [so | 3 | 13 | Tuoezac | dwar | 362 | 
ro.2 [so | 3 | 13 | tuoazec | duce | 262 | 
Fo2 | so | 3 | 1a | uoasac | 0JGN | 363 
Foz | so | 3 | 13 | mn2zerc | ducP | 369 
Foz | so | 3 | 13 | vizsec | ovGP | 370] 
Low Power |-s00{ 20 | 1 | o6 | m322c | DVJGP | 372° 
ris00f 26 | 48 | 10 | misao72 | op | — | 
sail [2 [2 frome oor | 
sad = [= | [oem] oem 
sal = [= [= [rome | or | 

0.005 


TPage numbers indicate the first applicable model in the data manual. Check the device-to-macromodel index for additional models. 
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OPERATIONAL AMPLIFIERS 
SELECTION GUIDE 


1 internally compensated, dual 


commercial temperature range (values specified for TA = 25°C) 


SUPPLY 
VOLTAGE 


Vio | 'B | Avo | B41 SR ee 
(mV) | (nA) | (V/mV)| (MHz) | (V/us)| TYPE xs 

| MAX | MAX | MAX | MIN | TYP | TYP 
9 


(V) 
: 3 i Typ 
LinCMOS, High Bias 1.4 18 2 0.005 22 5:3 TLC252BC D,JG,P 3-7 


DESCRIPTION 


UOHEWOJU] Je1BUI) 


D,JG,P 3-83 


+ 
: ; Typ 
LinCMOS, High Bias 3 2 0.005 10 2-9 5.3 TLC272BC D,JG,P 3-97 
: , Typ 
Typ 
LinCMOS, High Bias 3 10 yay | 5.3 FLOAT TC D,JG,P 
0.005 
; Typ 
LinCMOS, Low Bias 3 TLC27L2AC D,JG,P 3-105 
0.005 
; : Typ 
LinCMOS, Low Bias 3 2 TLC27L2BC D,JG,P 3-105 
0.005 
Typ 
LinCMOS, Low Bias 8 1 0.1 TLOEZTLLO D,JG,P 3-105 
0.005 
Typ 
LinCMOS, Low Bias 3 18 50 TEGZ7LTC D,JG,P 3-109 
0.005 
; Typ 
LinCMOS, Medium Bias 3 18 0 005 25 TLC27M2AC D,JG,P 3-113 
af 
é 5 F Typ 
FsCiNGSS: Maacih Biss st | wel 18 Ae | 25 | 0 | os | rico7m2c | pup [9113 
Typ 
LinCMOS, Medium Bias 3 18 O 00K 25 TLC27M7C D,JG,P 3-117 
: < Typ 
LinCMOS, »Power, Precision 1.4 18 0.007 0.11 TLC1078C D,JG,P 3-121 


TPage numbers indicate the first applicable model in the data manual. Check the device-to-macromodel index for additional models. 
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OPERATIONAL AMPLIFIERS 
SELECTION GUIDE 


internally compensated, dual 


commercial temperature range (values specified for Ta = 25°C) 


Vio ip | Avo By SR PAGE 
(mV) | (mA) |(V/mV) | (MHz) | (V/s) TYPE et 
MAX | MAX | MIN TYP | TYP 


[Excalibur, High Speed, Precision | 4 | 40 | 08 | 25 | 1000] 2 


Excalibur, JFET-Input, High-Output Drive, Typ 
+3.5.1. 420 2 30 3.4 TLE2062AC 3-140 
pPower 0.004 
Typ 
; 30 2 3.4 TLE2062BC 3-140 
0.004 
Excalibur, JFET-Input, High-Output Drive, Typ 
+3.6.1) +20 30 2 3.4 TLE2062C 
uPower 0.004 
Excalibur, Low Noise, High Speed, Precision EA LO Tee to 8 ee? ire 


TLE2142C 3-148 
tPage numbers indicate the first applicable model in the data manual. Check the device-to-macromodel index for additional models. 


SUPPLY 
VOLTAGE 


DESCRIPTION 
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shane! 
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uA747C 3-159 
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G) 
1") 
=) 
@ 
=] 
©. 
= 
nomi 
2) 
a 4 
3 
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OPERATIONAL AMPLIFIERS 


SELECTION GUIDE 


internally compensated, dual 


industrial temperature range 


DESCRIPTION 


LinCMOS, Low Noise, Precision 
LinCMOS, High Bias 
LinCMOS, High Bias 
LinCMOS, High Bias 


LinCMOS, High Bias 


tPage numbers indicate the first applicable model in the data manual. Check the device-to-macromodel index for additional models. 


1-32 


(values specified for Ta = 25°C) 


SUPPLY 


VOLTAGE 


(MHz) TV 


Vio lig Avp By 
(mV) (nA) |(V/mvV) 
MAX | MAX | MIN TYP 


TLO32AI 


TLO32I 
TLO52Al 
TLOS2I 
TLO62I 
TLO72I 
TLO82I 
TLO83I 
TL287I 
TL288I 
TL3221 
TL33072 


— 


1.5 


iS) 
o1 


TIALS/O/O/S}/S}o}o}o}o}o 
Ss MIMO TMTEND ITM TR [MTD] hy 
—_— —_ —_— _ 

Ww Ww Wie ¢ 


0) 


+ 
< 
UD 


2.7 TLC2202AI 


o 
re) 
— 


rae TLC2202BI 


alo 
Do 


rE s TLC22021 


© 
° 
° 
—_ 


5.3 TLC272AI! 


—+]-: 
< 
Ao) 


5.3 TLC272Bi 


als 
Fo fh a=) 
oi 


5.3 TLC272I 


° 
ro) 


5.3 TLC277I 


o 
Oo 
oO 
a 


—_ 
< 
ao) 

io) 


TLC27L2AI 


ad 
vo) 
vo) 


| 
< 
5°] 
oO 
— 


TLC27L2BI 


| . 
° 
315 


TLC27L2I 


© 
© 
oO 
a 


_ 


TLC27L7I 


TLC27M2A\I 


TLC27M2BI 


TLC27M2I 


TLC27M7i 


AB) 
aces 
005 


TLC1078} 


ES a aS 
i * - : ond 
< 
Ae) 
Nh 
No 
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D,JG,L,P 
D,JG,L,P 
D,JG,L,P - 
D,JG,L,P - 


W] wo 
ata ta f+ 
lod e>) 


D,JG,P 
D,JG,P 
D,JG,P 
D,JG,P 
D,JG,P 
D,JG,P 


D,JG,P - 


OiF 


oF OR 


OUP 


D,JG,P 


D,JG,P 


D,JG,P 


D,JG,P 


D,JG,P 


D,JG,P 


D,JG,P 


D,JG,P 


D,JG,P 


D,JG,P 


D,JG,P 


D,JG,P 


D,JG.P 


2 
sg 
~_} 


3-39 


Wi 
NO 


-6 


w 
o 
NTN 


Ww 
WwW 


i 
N}O 


Wi w 


3-97 


3-97 


3-97 


3-101 


3-105 


3-105 


3-105 


3-113 


3-1 


_ 
Ww 


3-113 


3-1 


_ 
~S 


3-121 


OPERATIONAL AMPLIFIERS 
SELECTION GUIDE 


internally compensated, dual 


industrial temperature range (values specified for TA = 25°C) 


Vio | ‘ie | Avp By SR PAGE 
DESCRIPTION (mV) | (mA) | (V/mV) | (MHz) | (V/ys) TYPE uot 
| MIN | MAX | MAX | MIN | TYP | TYP 
ame 


~oiioaaineneke CCI Ee ERS 
uPower .0O0 

ed De 
pPower 


SUPPLY 
VOLTAGE 


oO 
5 


2 
2 TLE2062AI D,P 3-140 
Typ 
30 2 3.4 TLE2062BI D,P 3-140 
0.004 
30 2 3.4 | TLE2062I 3-140 
.00 


=rsoof 100 | 6 | 48 | Tueziazar_ 


TPage numbers indicate the first applicable model in the data manual. Check the device-to-macromodel index for additional models. 
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OPERATIONAL AMPLIFIERS 
SELECTION GUIDE 


internally compensated, dual 


military temperature range (values specified for Ta = 25°C) 


SUPPLY _ - i mr 
VOLTAGE aoe |i wee PAGE 
DESCRIPTION he (mV) | (nA) |(V/mV)| (MHz) |(V/zs)| TYPE 
| MAX | MAX |MAX| MIN | TYP | TYP 

sleh Git Taw, Power Bina 
I ain, LOW Fower, Bipolar 
ES? 
| 2 es SEE 
High Performance | +22 | 


BIFET, Low Power, Precision + 3.5 | +18 | 
BIFET, Low Power, Precision +3.5 1. 


net o) 
© en) 


” 
lies 
” 


NM} HR} orl oy} ho 
o 
H+ 
NO 
No 


— 150 


2 
o 
EF 


+ 
N 
NO 


ie) 
N 
Ww 


3-17 
1 


Ww 
i<e) 


I+ 
Nh 
N 


G) 
@ 
rae 
1) 
= 
J 
= 
ae 
2) 
= 
3 
pe) 
o. 
o 
=~ 


| & 
Wi w 
a; 


+ 
N 


TLO22M 
TLO32AM 3-3 


Oo Wilh 
NO O;oO ol 


Gi 


oa 


4 
46 
-52 
3-57 
3-62 
3-63 
3-69 
3-70 


+8 yn 
.O 
3 +8 1 1.9 ait TLC2202M | D,FK,JG,L,P 
.001 
re iy 
5 
rKJe 19-101 
18 
18 


BIFET, Precision +3.5 
BIFET, Precision +3.5 


oO;O;oO 
NPM] dD 
Wi w 
Oo 


BIFET, Low Power +3.5 


8 ie 
NTN 


BIFET, General Purpose +3.5 16 
BIFET, General Purpose ; 


H+ | 
Ww 
o 


oro 


O};oO 
NTN 


BIFET, General Purpose 


LinCMOS, Low Noise, Precision 
LinCMOS, Low Noise, Precision 
LinCMOS, Low Noise, Precision 


3 
3 
High-Slew Rate, Single Supply +2 


Wi w 


BIFET, General Purpose 


s/s 
—_ 
o}|O 
fo) 
o|* 


2.3 


1+ 


1.9 2 
.0O 
2 


H+ 
i) 
Ww 
| 
pat 
To 


fo) 
oO 


H+ 
Nh 
— 
< 
ae) 


BIFET, Low Noise + 3.5 


Oo 
< 
Ao) 


+ 
< 
Ae) 
Ww Ww 
~S 


< 
Ao) 


T 


fire 
fom wenn | 
fom mane 


LinCMOS, pPower, Precision 


io) 


.0O 


< 
ae) 


+ 
< 
Tv 


.0O0 


= 
Ont 


eo) 
° 
oa 


TLC27M2M FK,JG 13-113 
= 

ve TLC27M7M FK,JG  |3-117 
ee | 500 ae menu ae a toa 


TPage numbers indicate the first applicable model in the data manual. Check the device-to-macromodel index for additional modeis. 
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OPERATIONAL AMPLIFIERS 
SELECTION GUIDE 


internally compensated, dual 


military temperature range (values specified for Ta = 25°C) 


SUPPLY : : q = 
VOLTAGE iO; 18 VD 1 PAGE 
DESCRIPTION (mv) | (nA) |(V/imv)| (MHz) | (V/us) TYPE 
(V) No.t 
MAX | MAX | MIN | TYP | TYP 
Be | TLE2022AM | 


Excalibur, High Speed, Low. Power, Precision 
Excalibur, High Speed, Low Power, Precision 


(2) 


| | 
—— ~_ 
o;o 
o;}°O 
Oo 


[0.65 | 
[0.65 | 
2 | 0.9 | Tue202am | FKJGL [3-131] 


aa 
< 
oD 
wW 
s 
NO 
Y 
p 
| 
‘and 
m 
N 
© 
Oo 
N 
> 
= 
9 
n 
Zz 
has 
&) 
ri 
Uv 
“ 
—F 
- 
oO 


=e 
pPower 

Excalibur, JFET-Input, High-Output Drive, 

a aa SE ad 


P TLE20628M | JGL,P | 3-140 
Excalibur, JFET-Input, High-Output Drive £35 
pPower 
Excalibur, Low Noise, High Speed, Precision a eS 


y 
vP 30 2 3.4 TLE2062M | D,FK,JG,L,P | 3-140 
.004 

Excalibur, Low Noise, High Speed, Precision + 


TPage numbers indicate the first applicable model in the data manual. Check the device-to-macromodel index for additional models. 
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OPERATIONAL AMPLIFIERS 
SELECTION GUIDE 


internally compensated, dual 


1 


automotive temperature range (values specified for TA = 25°C) 


G) SUPPLY _ 
© Vio Ts) Avp By SR 
~ VOLTAGE PAGE 
4 DESCRIPTION (mv) | (nA) | (V/mV)| (MHz) | (V/us)| TYPE oF 
® 
9) | MIN | MAX | MAX | MAX| MIN | TYP | TYP 
ai sis| 3 
om | High Gain, Low Power, Bipolar sis|_3 | 30_ -— 150 LM258 D,JG,P,U 3-17 
—* D/S +1.5 
\e) S/S 
pn | High Gain, Low Power, Bipolar 2 Os 0.2 LM258A D,JG,P,U 3-17 
5 
pe) Ssis| 3 T 
=> | High Gain,.Low Power, Bipolar sis|_3 | 26 | BOSE ego 0.2 | LM2904 D.JG,P,U 13-17 
re) D/S| +1.5| +13 | 100 
S [Bian Potomance sa [sie] 6 [-s0o[ 20 [a [a7 | avesse | oer [aaa 
BIFET, Low Power, Precision fssspsiepos oz} s [ii] 20] nosar | oueLe [30 
SIFET. Precision Csas[sief os [oz] so [3 | 16 | Tosa | ocLe [06 
SFET. Precision rs [oz [so [3 [16 | tuosn | peep [ae 
SFET. Low Powe Css[sie[ 6 [oz] s [1 | 3s] noe | owap [sea 
SIFET” Low Noise ressp siete [oz] so] a [1s | nom [ace 
SIFET. General Purpose ress] tele [oz [so] 3 [13 | nuoss | oa [oes 
SIFET. General Purpose fssspsiefos [oz] so [3s [13 | 1281 | oar [seo 
sis[ 216] 6 | -s00[ 20 [1] 06 | tise] oP 
T 
LinCMOS, High Bias 4 . 2.2 TLC272AI D.JG,P | 3-97 
0.005 
T 
LinCMOS, High Bias 4 18 2 <i 2.2 | 5.3 | TLC272BI DJG,P |3-97 
0.005 
T 
LinCMOS, High Bias 4 10 bi 2.2 | 5.3} TLC272I DJG,P 3-197 
0.005 
T 
LinCMOS, High Bias 4 Le 2.2 | 5.3 | TLC2771 DJG,P  |3-101 
0.005 
+ 
LinCMOS, Low Bias 4 gs TLC27L2Al | _D,JG,P 
0.005 
T 
LinCMOS, Low Bias 4 18 2 sie TLC27L2BI DJG,P 13-105 
0.005 
Ty 
LinCMOS, Low Bias 18 i TLC27L21 D,JG,P 
0.005 
T 
LinCMOS, Low Bias 4 18 38 TLC27L71 D,JG,P 
0.005 
T 
LinCMOS, Medium Bias 4 18 - TLC27M2A!1 | D,JG,P | 3-113 
0.005 
T 
T 
: 
LinCMOS, Medium Bias pa] wos | Me) 2s | os | 06 ric27™m71 | bwGp 43-117 
T 
LinCMOS, Power, Precision | 1 | 08 | | 500. 0.11 0.05 | TLC1078! D,JG,P 21 | 
Excalibur, High Speed, Precision | 40 | 0.5 | 25 | 1000] 2 | 0.9 | TLE20221 D,JG,L,P | 3-131 


TPage numbers indicate the first applicable model in the data manual. Check the device-to-macromodel index for additional models. 
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OPERATIONAL AMPLIFIERS 
SELECTION GUIDE 


internally compensated, quad 


SUPPLY 


VOLTAGE 1B 


(nA) 


commercial temperature range (values specified for TA = 25°C) 
DESCRIPTION he 


Vio Avp By SR 
(mV) (VimV)| (MHz) | (V/us)| TYPE 
7 | MIN | MAX | MAX| MIN | TYP | TYP 


[MAX 
=25 SE 


Eis 


3-4 


| 
—t 
oO 
O;oO 
ho 
o1 


mln =i Nm 


General Purpose Hao Gl 1 LM348 3-16 
Single Supply, Norton Amplifier, S/S os 32 ie 


N 
oO 


Bipolar D/S 


r 
2) 


General Information 


| 0.5 , 
[os [ome [asa 
Low Power, Bipolar = 10 08 MC3403 | oun [924 
| DIS | 
: 


| TLosac | DIN [3-41 


NTLO!lLO No N 
Ci: ° oO 2) 


Tos | nose | uw [343 
TLOS4AC | DJ.N  |3-48 
7 [16 | Tuosac | DaN [eas 

3.5 | TLO64BC | DuJ.N [3-53 
3.53 
3-56 
| 13 | TLO74BC | DJ.N [3-58 
= 
[13 | mo7sc [Jn [389 
| 13 | TLO84Ac | DJ,N [3-64 
| 13 | TLos4Bc | DJ.N [3-64 
13 [| nosac [Dun [3-64 
(ee ee 


2 TL136C 3-68 
5.3 TLC254AC 


or} or] on 
I+ 

—_— 

fo) 

—_ 

ol 

o 

pS 

ND 

E 


Nh 
2) 
NO _— |} — 
 lwlwolwlwlwlwlwlwlwl|—-|— “4s wo 
Nh NIN =i 


2 


@ 
Tl 
m 
4 
i?) 
oO 
a 
oO 
= 
2 
U 
= 
= 
ae) 
2) 
” 
@ 
+ 
al 
I+ 
-_ 
© 
= 
o1 
oO 
hb 


ro) 
o2 
Oi 3 
o 
pe 


ro) 
Oo = 
Oru 
ol 


NO 
NO 


TLC254BC 


13 

3 
13 
13 
13 
13 
13 


pe] ie 
LinCMOS, High Bias p14] ie 
LinCMOS, High Bias p14] 18 


oe en 
| 
seme] oon 
one mn 


2 
1 
1 
3 1 


LinCMOS, Low Bias 


LinCMOS, High Bias : 
LinCMOS, Low Bias 1.4 


2. 
0. 


oO 
_ 


5 
5 
0 
0 
0 
) 


3 0.1 


LinCMOS, Low Bias 1.4 pe 
LinCMOS, Medium Bias 1.4 1 | 


0.05, TLC25L4C 
0 | 0. | TLC25M4AC 
Typ 
2 20 TLC25M4BC 
0.005 
T 
4 oe TLC25M4C 
0.005 


tPage numbers indicate the first applicable model in the data manual. Check the device-to-macromodel index for additional models. 
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ro) 
o a 
Ont 
o 


18 
18 
18 
18 
18 


oO 
os 
Ores 
oO 

wo 
fe 


3-81 
3-81 
3-81 
3-85 
3-85 
3-85 
3-89 
3-89 

-89 
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OPERATIONAL AMPLIFIERS 
SELECTION GUIDE 


internally compensated, quad 


commercial temperature range (values specified for TA = 25°C) 


MAX | MAX MIN TYP 


SUPPLY 


VOLTAGE PAGE 


w z 
ie) re) 
o + 


TL: 
[@) 
> 2 
Oo ~@ 
ol 
—_ 
@ | 


G) 
@ 
po 
© 
= 
2. 
=f 
seat, 
\e) 
= 
= 
pe} ] 
on 
2) 
a 


7 

LinCMOS, High Bias = 5.3 | TLC274C 3-99 
0.005 
Typ 

LinCMOS, High Bias 3 5.3 TLC279C 3-103 
0.005 
Typ 

LinCMOS, Low Bias 3 TLC27L4AC 3-107 
0.005 


= ow 

roma = 
= [none [= 
a [none [ = 
es fase 
ere 
o 
of 
a= 
| 0.7 _| 
| 0.7_| 
| 0.9 | 


w& 
at 
= 
—- 


fo) 
ok 
ou 
ol 
a 
oOo 


TLC27M4C 
TLC27M9C 
TLC1079C 


TLE2024AC | DW,N 
TLE2024BC 3- 


LinCMOS, Medium Bias 
LinCMOS, »Power, Precision 


Excalibur, High Speed, Low Power, Precision 
Excalibur, AA Speed, Low Power, Precision 


Excalibur, JFET-Input, epee -Output Drive, 


w 
fs 
N 
w 


wo 
aT S 
oO 
~S 


w 
bea) SE pee 
Wi Wi] & 

Wi Ww 


Ww 


TLE2024C DW,FK,J,N | 3- 


? 
=k 
p= 
wW 


TPage numbers indicate the first applicable model in the data manual. Check the device-to-macromodel index for additional models. 


pPower 
Excalibur, JFET-input, High-Output Drive, 
pPower 


Excalibur, JFET-Input, High-Output Drive, 


Y 
dB 
= 
Ww 


? 
pa 
L 
1) 


uPower 
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OPERATIONAL AMPLIFIERS 
SELECTION GUIDE 


internally compensated, quad 


industrial temperature range (values specified for TA = 25°C) 


ius as 
MAX MIN 


SUPPLY 
VOLTAGE 
(V) 


SR 
ae (V/ps) TYPE 


PAGE 


DESCRIPTION 


= 
-< 
~ 


ag 
wo 
Nh 


No.t 

| MIN | MAX _ YP 
5) AO im224 | _DJ.NW 
pee (M2248 | _D.J.NW 
218 ros | umes | own | 316) 
3-17 


-_ 
o1 
oe) 


1°) 

ro) 

o1 
% 


LM258 D,J,N 


S/S 
High Gain, Low Power, Bipolar S/S _ 


High Gain, Low Power, Bipolar 


H+ 
nN 
i) 


LM258A DUN 43 


— 
~N 


dt 
ala 
+ 
=| 
o 
I+ 

w 
N 
2 


= —_ —_— —_ 
or (oe) (©) S 
2) 
4+ 
Ox 
2 a 


Single Supply, Norton Amplifier, S/S 


Bipolar D/S 


SCE LM2900 D,J,N 
[0.2 
[0.2 | 
[0.2 | 
[0.2 | 
eae 


Typ 
.001 


nas 
oO 
\) 
N 


TLO34Al 
TLO34I 
TLOS4AI 
TLO54! 
TLO64I 
TLO74I 
TLO84I 


D,J,N 
D,J,N 
D,J,N 
D,J,N 
D,J,N 
D,J,N 
D,J,N 


oa Ke 

N}h 
ry 
£ 
— 


3-48 
3-48 
3-53 
3-58 


ou Ke) 
Nit 

2 

ro 

- 


TLC274Al D,J,N 3-99 


) 


. 


TLC274BI D,J,N 3-99 


2) 
ro) 
(o) 


TLC274I D,J,N 3-99 


TLC2791 D,J,N 3-103 


.005 
Typ 


TLC27L4Al D,J,N 3-107 


2) 
° 
Oo 
oO 


TLC27L4Bi D,J,N 3-107 


© 


TLC27L41 D,J,N 3-107 


oO 
° 
oO 
o1 


Typ 
TLC27L91 D,J,N 3-111 


fo) 
alo 
5 |O 

ol 


LinCMOS, Medium Bias TLC27M4Al D,J,N 3-115 


LinCMOS, Medium Bias 
LinCMOS, Medium Bias 


LinCMOS, »Power, Precision 


TPage numbers indicate the first applicable model in the data manual. Check the device-to-macromodel index for additional models. 


oO 
° 
oO 
o1 


ee 
TLC27M4BI D,J,N 3-115 


>) 
° 
io) 
oa 


Typ 


0. we 


Typ 


TLC27M4l D,J,N 3-115 


© 
° 
je) 
ol 


TLC27M9I D,J,N 


TLC10791 D,JG,P 


ES, 
= 
O 
= 
Oo 
n 
° 
° 
3 
wD 
o 
a 


© 
ro) 
(o) 
™~S 
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3) 
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oo 
2) 
Ane 
& 
4] 
tees 
® 
oe 
® 
©) 


OPERATIONAL AMPLIFIERS 
SELECTION GUIDE 


internally compensated, quad 


industrial temperature range (values specified for Ta = 25°C) 


SUPPLY 
vortace | ‘!0 ie Bee PAGE 
DESCRIPTION (mV) | (nA) |(V/mV)| (MHz) |(V/us)| TYPE PACKAGES | | 
| MAX | MAX | MAX | MIN | TyP | TYP 
7 
7 


Excalibur, High Speed, Low Power, Precision| +2 0.75 800 TLE2024Al 3-133 
Excalibur, High Speed, Low Power, Precision TLE2024BI 3-133 


Excalibur, High Speed, Precision Rime |; 400 fo Oss | | 2 | 0.9 | TLE20241 | DW,FK,J,N | 3-133 
Excalibur, JFET-Input, High-Output Drive, Typ 

+3i5'1: +20 4 30 3-143 
pPower 0.004 
Excalibur, JFET-Input, High-Output Drive, if 

pies ds he 9 +3.5| +20] 2 YP | 30 2 | 3.4 | TLE2064BI 3-143 

pPower 0.004 
Excalibur, JFET-Input, High-Output Drive, 

+ 3-143 
pPower ‘ 


tPage numbers indicate the first applicable model in the data manual. Check the device-to-macromodel index for additional models. 
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rm | 
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= 
oerdpy 
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\e) 
pm | 
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OPERATIONAL AMPLIFIERS 
SELECTION GUIDE 


internally compensated, quad 
high temperature (values specified for TA = 25°C) 


Vio lip | Avp By SR si 
(mV) | (nA) | (V/mV) |] (MHz) | (V/ys) TYPE est 
MAX | MAX | MIN TYP | MIN 

Tuzezez_| ON 
7 0.2 

TL28297 


military temperature range (values specified for TA = 25°C) 


SUPPLY 
VOLTAGE 
({V) 


High Temperature (—40°C to 150°C) +2 


internally compensated, quad 


DESCRIPTION 


| 

— 

2) 

°o 

Nh 
pe 


SUPPLY é ; Z 
VOLTAGE lo; 1 vb 


DESCRIPTION (Vv) (mV) | (nA) | (V/mV) 


MAX | MIN 
General Purpose 

General Purpose 

Quad uA741, High Performance 
BIFET, Low Power, Precision 


we re a 
ae ESS 


w | w 
oy; oi 


BIFET, Low Power, Precision 
Low Power 

BIFET, Precision 

BIFET, Precision 

BIFET, Low Power 

BIFET, Low Noise 

BIFET, General Purpose 


HIHI]H IH 
or, ory; or); o 
' 
~N 


FK,J,W 
FK,J,W - 
FK,J,W - 


+ 


NO 
ol 
S|o}olololsl|olo 
NOPTM TM ER TR NO] NM 


< 

rs] 
W w Ww & ND ND WO] np “NI 
ro) Oo ro) 8 ro) ro) onl on Pe) 


GW |} 
oO; 
&} 0 


LinCMOS, High Bias 


LinCMOS, High Bias 


< 
TD 
o 


LinCMOS, Low Bias 
LinCMOS, Low Bias 
LinCMOS, Medium Bias 


FK,J 


LinCMOS, Medium Bias F 


K,J 
D,JG,P 3-123 


: TLE2024AM | DW,FK,J,N - 
: DW,J,N - 
TLEZ024M : 


3.4 | TLE2064AM D,FK,J,N | 3-1 
3.4 | TLE2064BM J,N 
3.4 TLE2064M D,FK,J,N | 3-143 


TPage numbers indicate the first applicable model in the data manual. Check the device-to-macromodel index for additional models. 
ty package is chip form 


w 
_ 
—_ 
<2) 


+]: 
< 
To 


LinCMOS, ywPower, Precision 


© 
° 
re) 
~S 
o) 
~ 


Ww 
w 


Excalibur, High Speed, Low Power, Precision 
Excalibur, High Speed, Low Power, Precision 


io) 
~ 


H | + 
° 
oes 
o1 


Wi} & 
_— | | | — 
Wi WI] wd 
WW} & 


Excalibur, High Speed, Precision 
Excalibur, JFET-Input, High-Output Drive, 


1+ 
w 
o 
4 
< 
se} 
L 
Ww 


o 
{2} 
(2) 
5 


Excalibur, JFET-Input, High-Output Drive, 


—! 
< 
Ae) 


3-1 


b 
Ww 


Excalibur, JFET-input, High-Output Drive, 
pPower 


< 
Tv 


I+ 
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General Information 


OPERATIONAL AMPLIFIERS 
SELECTION GUIDE 


internally compensated, quad 


automotive temperature range (values specified for Ta = 25°C) 


Vio lip | Avo | B14 SR 
(mV) | (mA) | (V/mV)| (MHz) | (V/ys) 
MAX | MAX MIN TYP TYP 


| 200] 1.2 | . pos 
LM2902 D,J,N,W 
2 
2 


SUPPLY 
VOLTAGE 


PAGE 
No.t 


DESCRIPTION 


| | MIN 


Extended Temperature Range LM324 
sis | 36 


Low Power, Bipolar 


TYPE 


7) 
+ 
Jn 
No 
+ 
roy 


3 
3 


2 
wae 
” 
EE 


) 
@ 
= 
© 
= 
9 
ay 
mak 
oO 
= 
- 
© 
co. 
oO 
= 


Dis 
4 


; 


3-33 
3-41 


i 
~250|. °° ; 
100 
: 


TLO34AI D,J,N 


3 
3 


T1034 3-41 


+ 
ol 
I+ 
—_ 
fee) 
pf 


aay pay = _ aul —_ 
[o) 
<3 is «| 
par 


TLosaai_| _DwN [2-48 
4 rLo6ai | Ds. [3-63 


BIFET, Low Noise, Precision 
BIFET, General Purpose +3.5 | +18 | 


LinCMOS, High Bias 


3 
3 


LinCMOS, High Bias 


15 
24 
-99 
99 


J,N 

J,N 

J,N 

JN 

ee 4 5:3 TLC2791 

: 0.05 | TLC27L4AI | pn [3-107 
J,N 
J,N 
JN 
J,N 
J,N 
J,N 
JN 


© 
12) 
io) 
a 


[e) 

of 

os 

—_ 
— _ NO NO 
oO ie) oO oO 


LinCMOS, Low Bias ea 
LinCMOS, Low Bias 
LinCMOS, Low Bias 

, 


3-107 


0 3-107 


i [oe none | san 

[ose wee [sen 

TLC27L9I mie 3-111 
= 
= 


LinCMOS, High Bias 
T 
YE 5 TLC27M4AI 
0.005 
: | os | 


} 
2 


LinCMOS, yPower, Precision 


2 3-115 
2 TLC27M4BI 


D 
D 
D 
D 
D 
D 
D 
D 
D 
D 3-115 
D 

D 


TLC27M9I 3-119 


LinCMOS, High Bias 
i i TLC27M4I pero 3-115 


RV4136 D,J,N,W 


TLC1079) D,JG,P 3-123 


TLE20241 DW,FK,J,N | 3-133 


TPage numbers indicate the first applicable model in the data manual. Check the device-to-macromodel index for additional models. 


Excalibur, High Speed, Precision 
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COMPARATORS 
SELECTION GUIDE 


commercial temperature range (values specified at Ta = 25°C) 


POWER SUPPLY RESPONSE | 
Vv wae tN I TIME 
DESCRIPTION CC + cc lo IB OL TYPE PACKAGE | PAGE NO.t 
NOM nom | MAX! MAX | MIN TYP 7 
(V) (V) (mV) (uA) (mA) (ns) 


single channel 
Strobe - 
5-183 


pect 


MA 
6 


dual channel 


High Speed wee 
| 4—30 | 
oe ak coe 
| 1.4—18 | 
ee 


| 6 | 1100 | rucaesc | Duce | s19 
1300 TLC3702C D,JG,P 3-187 


4 
1418 


3—18 
3 


Low Power 18 
Open-Drain Output, CMOS 


TLC352C D,JG,P 3-185 


quad channel 


Low Power, Bipolar 
4 
Low Power, Bipolar 
i 1.4 


Low Power, er 
Open-Drain Output, CMOS 


3-172 
LM339A 3-172 
8000 LP339 3-182 


2s 

igs Se 5 

ae 182 
psf [| [neo [oun [om 

me Beer ae 

2 | 


Low Supply, LinCMOS 


High Speed, CMOS 


TLC374C 3-190 


4 1300 TLC3704C 3-188 


TPage numbers indicate the first applicable model in the data manual. Check the device-to-macromodel index for additional models. 
tTypically 5 pA 
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General Information 


{ 


UOI}EWUOJU] Je19Ud‘) 


COMPARATORS 
SELECTION GUIDE 


industrial temperature range (values specified at Ta = 25°C) 


POWER SUPPLY 
V Yee. |v 
DESCRIPTION CC + cc lo IB loL TYPE PAGE No.t 
NOM ng max | MAX | MIN 
(mV) (uA) (mA) 


single channel 


RESPONSE 
TIME 
TYP 
(ns) 


eer | ie es [ie Tuan [06 
e390 [oe | 2s 
[single uma3a——=~S~=~wSCi 0 | 


dual channel 


4—30 


Low Power, 
4 3—18 
Open-Drain Output 
Low Power, 
3—18 
Push-Pull Output 


quad channel 


Industrial LM339 
Industrial LM339, Low Offset 4—30 


Low Power, 
4—30 
Industrial LP339, Bipolar 
Low Power, 
3—18 
Open-Drain Output 


Low Supply, LinCMOS 


Pe 300 4 

[300 [izes | buGP 
[300 imze3a | 0.JGP [3-167 
[200 t.c3s21_ | 0wGP | 3185 
[200 [tica721_| bGP | 3189 


TLC393!) D,JG,P 

1300 TLC37021 D,JG,P 
[300 [ um239 

— (M2394 166 


8000 LP239 3-179 
1100 TLC3391 3-184 


200 | T1e36ai 186 
High Speed, LinCMOS cai Baise TLC374I 3-190 
Low Power, Push-Pull Output 1300 | TLC3704! 3-188 


tT Page numbers indicate the first applicable model in the data manual. Check the device-to-macromodel index for additional models. 
+Typically 5 pA 
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COMPARATORS 
SELECTION GUIDE 


military temperature range (values specified at Ta = 25°C) 


| POWER SUPPLY | SUPPLY RESPONSE 
Vcoc+ Vec- | Vio iB 1OL TIME 
DESCRIPTION TYP <5 
NOM NOM | MAX | MAX MIN TYP ' BBGE.NO 
(mV) (uA) (mA) (ns) 


single channel 


2 SE CE 
[Low Power, Swobe—~«| 4-30 | 0 p78} 01 | 46] i200 piri | FeuG | 3077 
ae firaot (| ca@ib [oscae= aaa] 
CLE aE a CN Miriorian |” JG fowoaee 
pia oo Ee ee PeTto1gM. | JG.Guel cgrcennel 


dual channel 


[Low Power, Bipolar ——*«| 4-30] 0 | 
mata” ee 
[Low Supply, LneMOS [14-18] 0 | 
ripreeet unasics | sfeeaae [oer 04 


Low Power, 

fenzanowee | |? 
<7 Saale cima eet 
Push-Pull Sea 


quad channel 


in 
6 
sdyued' 
© 
& 
bree 
© 
hs 
£ 
© 
Sees 
© 
ong 
i) 
1) 


TLC362M 


1100 TLC393M FK,JG 3-191 
1300 TLC3702M FK,JG 3-187 


[300 [umiso | Fka | 3462 
[300 Yuwnsea | res [ote 


1100 TLC339M 3-184 


[200 | TLcaeam 3-186 
High Speed, LinCMOS ra eras TLC374M 3-190 


Low P ' 
ow rower 1300 TLC3704M 3-188 
Push-Pull Output 


tT Page numbers indicate the first applicable model in the data manual. Check the device-to-macromodel index for additional models. 
+Typically 5 pA 
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COMPARATORS 
SELECTION GUIDE 


automotive temperature range (values specified at TA = 25°C) 


POWER SUPPLY 
DESCRIPTION TYPE PAGE NO.t 


VYoo+ ¥ec- | Yo iB OL 
NOM NOM | MAX MAX MIN 
(V) (V) (mV) (uA) (mA) 
dual channel! 
7 | 025|{ 6 | 300 | LM2g03 3-170 


Automotive LM393 
Low Supply, LinCMOS 1.4—18 TLC352I D,JG,P 3-185 
TLC372I D,JG,P 3-189 


High Speed, LinCMOS 
TLC393! D,JG,P 3-191 


3 
L P } 
ow casi aaa 
Open-Drain Output 
Low Power, 
3—18 4 1300 TLC3702I D,JG,P 3-187 
Push-Pull Output 


RESPONSE 
TIME 
TYP 
(ns) 


G) 
1?) 
Ba | 
© 
Loe 4 
J 
= 
a 
\e) 
en } 
3 
pe) 
sa 
\e) 
be 


t 
t 
t 
t 


quad channel 


a 
Bee] 
wd 
red 
ed 
0] 
a 


roe | 
jo cai al tooo eee | Oat eae, 
: +5 —0.025 8000 LP2901 D,J,N 3-180 
Automotive LP339, Bipolar 
Low Supply, LincMOS | 1.4—16 | 
[200 | tuca74r_| DJN | 3-190 


Tt Page numbers indicate the first applicable model in the data manual. Check the device-to-macromodel index for additional models. 
+Typically 5 pA 
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BUILDING BLOCK 
SELECTION GUIDE 


commercial temperature range (values specified at Ta = 25°C) 


OUTPUT OUTPUT | SUPPLY | TEMPERATURE 
TOLERANCE DEVICE 
DESCRIPTION VOLTAGE (TYP) CURRENT | CURRENT | COEFFICIENT PAGE NO.t 


TYPE 
(TYP) (MIN) 


Precision Virtual Geaund 20 ppm/°c| TLE2425C 3192 


tPage numbers indicate the first applicable model in the data manual. Check the device-to-macromodel index for additional models. 
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General Information 


General Information 


1-48 


OPERATIONAL AMPLIFIERS 
CROSS-REFERENCE GUIDE 


ELISE ALA EE BE IIR ELAS BE BATT ETE LLOEGR TELL ASG SE LER EE LSE E LINEAGE RII LEN IIE BESANT IGT AYSIU CEE SES SES ON EBS DED GE, 


Replacements are based on similarity of electrical and mechanical characteristics as shown in currently published 
data. Interchangeability in particular applications is not guaranteed. Before using a device as a substitute, the 
user should compare the specifications of the substitute device with the specifications of the original. 


Texas Instruments makes no warranty as to the information furnished and buyer assumes all risk in the use 
thereof. No liability is assumed for damages resulting from the use of the information contained herein. 


Manufacturers are arranged in alphabetical order. 


General Information a 


ADVANCED SUGGESTED 
LINEAR TI ae 
DEVICES REPLACEMENT 
ALD1701 or TLO271 3-91 
ALD1702 or 
ALD1703 
ANALOG er PAGE 
ane REPLACEMENT No." 
AD510 or AD517 OPO7 a op 
DIRECT SUGGESTED 
FAIRCHILD TI TI Na 
REPLACEMENT REPLACEMENT 
uA714 OPO7C 3-27 
uA714L OPO7D 3-28 
uA741 uA741 3-158 
uA747 uA747 3-159 
uA748 uA748 3-160 
uA771 TLO71 3-56 
uA771A TLO71B or TLO81B 3-56 or 3-61 
uA771B TLO71A or TLO81A 3-56 or 3-61 
uA771L TLO81 3-61 
uA772 TLO72 3-57 
UA772A TLO72B 3-57 
uA772B TLO72A or TLO82A 3-57 or 3-62 
uA772L TLO82 3-62 
uA774 TLO74 3-58 
uA774B TLO74A or TLO74B 3-58 
uA774L TLO84 3-64 


TPage numbers indicate the first applicable model in the data manual. Check the device-to-macromodel index for additional models. 
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UOIJEWOJU] |e1QUd4) ue 


OPERATIONAL AMPLIFIERS 
CROSS-REFERENCE GUIDE 


SSAC WILE Ses ERS RIE MA VACA AANA SND i ESS i AE I APNG TE el EE TS IS SETTLES NL EE BELEN ELLIE AE ELE ALIS TLLE SELEY ELLE IEE A: 


GENERAL 
ELECTRIC 


1CL7611, or ICL7612, 
or ICL7613 
ICL7621 
ICL7641 
iCL7642 


HARRIS 


HA2515 
HA5135-5 


INTERSIL 


ICL7611, or ICL7612, 
or ICL7613 
ICL7621 
ICL7641 
ICL7642 


LINEAR 
TECHNOLOGY 


LT1001 
LT1007 
LT1007A 
LT1037 
LT1037A 


MAXIM 


ICL7611, or ICL7612, 
or ICL7613 
ICL7621 
ICL7641 
ICL7642 


SUGGESTED 
Ti 
REPLACEMENT 
TLC271 


TLC272 
TLC274 or TLC27L9 
TLC27M9 


SUGGESTED 
|; eee 
REPLACEMENT 
LM318 
OP-07C 


SUGGESTED 
TI 
REPLACEMENT 
TLC271 


TLC272 
TLC274 or TLC27L9 
TLC27M9 


DIRECT SUGGESTED 
Ti TI 
REPLACEMENT REPLACEMENT 

LT1001 OP-07C, OP-07D, 
LT1007 

LT1007A 

LT1037 

LT1037A 


SUGGESTED 
TI 
REPLACEMENT 
TLC271 


TLC272 
TLC274 or TLC27L9 
TLC27M9 


PAGET 
No.t 


3-91 


3-97 
3-99 or 3-111 
3-119 


PAGE 
No.t 


3-14 
3-27 


PAGE 
No.Tt 


3-91 


3-97 
3-99 or 3-111 
3-119 


PAGE 
No.t 


3-27 or3-28 
3-18 
3-18 
3-21 
3-21 


PAGE 
No.t 


3-91 
3-97 


3-99 or 3-111 
3-119 


TPage numbers indicate the first applicable model in the data manual. Check the device-to-macromodel index for additional models. 
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DIRECT SUGGESTED 


MOTOROLA TI TI at 
REPLACEMENT REPLACEMENT 
MC748 uA748 3-160 
MC1458 MC1458 3-23 
MC1558 MC1558 3-23 
MC1709 uA709 os 
MC1741 UA741 3-158 
MC1747 UA747 3-159 
MC3303 MC3303 3-24 
MC3403 MC3403 RC4136 3-24,3-33 
MC4558 RC4558 3-34 
MC4741 LM348 3-16 
MC34001 TLO71 or LF351 3-56 or 3-5 
MC34002 TLO72 or LF353 3-57 or 3-6 
MC34004 TLO74 or LF347 3-58 or 3-4 
MC34004B TLO74A or LF347B 3-58 or 3-4 
DIRECT SUGGESTED 
NATIONAL TI TI ae 
REPLACEMENT REPLACEMENT : 
LF347 LF347 TLO74 or TLO84 3-4,3-58 or 3-64 
LF347B LF347B TLO74A, TLO74B, 3-4,3-58,3-58 
or TLO84A or 3-64 
LF351 LF351 TLO71 or TLO81A 3-5,3-56 or 3-61 
LF353 LF353 TLO72, TLO72A, 3-6,3-57,3-57, 
or TLO82A or 3-62 
LF411 LF411 TLO81A 3-7,3-61 
LF411A TLO71A, TLO71B, 3-56,3-56, 
TLO81A, or TLO81B 3-61, or 3-61 
LF412 LF412 TLO72A, TLO82A, 3-8,3-57,3-62, 
or TLO82B or 3-62 
LF441 TLO61 3-51 
LF441A TLO61A or TLO61B 3-51 or 3-51 
LF442 TLO62 3-52 
LF442A TLO62B 3-52 
LF444 TLO64 3-53 
LF444A TLO64A 3-63 x 
LHOO44 OPO7C 3-27 
LHO0448 OPO7D 3-28 
LM201A LM201A 3-9 
LM207 LM207 3-10 
LM218 LM218 3-14 
LM224 LM224 3-15 
LM248 LM248 3-16 
LM258 LM258 3-47 
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saece 


ot (Continued) 


DIRECT SUGGESTED 
o NATIONAL TI TI at 
o REPLACEMENT REPLACEMENT 
5 LM301A LM301A 3-11 
@ LM307 LM307 3-12 
9) LM318 LM318 3-14 
«a LM324 LM324 3-15 
=4 LM348 LM348 3-16 
re) LM358 LM358 3-17 
= LM709 uA709 _ 
> LM741 uA741 3-158 
ne LM883 RC4558 3-34 
ro) LM1458 MC1458 2.35 
4 LM2900 LM2900 2 
LM2902 LM2902 3-15 
LM2904 LM2904 3-17 
LM3900 LM3900 iy 
LMC660 TLC274 3-99 
m= SOeOF RED ieee 
t 
REPLACEMENT NO. 
uPC159 LM318 3-14 
uPC251 MC1458 3-23 
uPC354 OP-07 3.97 
uPC801 TLO71, TLO81A, 3-56,3-61, 
or LF351 or 3-5 
DIRECT SUGGESTED sci 
PMI TI oan at 
REPLACEMENT REPLACEMENT 
OP-02 uA741 3-158 
OP-04 uA747 3-159 
OP-O7C OPO7C 3-27 
OP-07D OPO7D 3-28 
OP-O7F RC4136 3-33 
OP-14C or OP-14E MC1458 3-23 
OP-14J MC1558 3-23 
OP-15F TLO71, TLO81A, 3-56,3-61 
or LF351 or 3-5 
OP-27E OP27E 3-30 
OP-27G OP27G 3-31 
OP-37E OP37E 3-32 
OP-37G OP37G +59 
OP-215F TLO72, TLO82A, 3-57,3-62, 
or LF353 or 3-6 


TPage numbers indicate the first applicable model in the data manual. Check the device-to-macromodel index for additional models. 
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General Information o 


DIRECT SUGGESTED 
RAYTHEON TI TI ane 
REPLACEMENT REPLACEMENT 
RC4136 RC4136 3-33 
RC4156 LM348 3-16 
RC4157 LM348 3-16 
RC4558 RC4558 3-34 
RC4559 RC4559 3-35 
is SUGGESTED nck 
: 
REPLACEMENT NO. 
CAO81A TLO81 3-61 
CAO81A TLO81A 3-61 
CA082 TLOB2 3-62 
CA082A TLOB2A 3-62 
CA084 TLOB4 3-64 
DIRECT SUGGESTED 
SIGNETICS TI TI sat 
REPLACEMENT REPLACEMENT 
NE532 LM358 or TLO22 3-17 or 3-36 
NE5532 NE5532 3-26 
NE5532A NE5532A 3-26 
NE5534 NE5534 3-26 
NE5534A NE5534A 3-26 
SE5534 SE5534 3-26 
SE5534A SE5534A 3-26 


T Page numbers indicate the first applicable model in the data manual. Check the device-to-macromode!l index for additional models. 
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SUGGESTED 


SGS-THOMSON TI nat 
? REPLACEMENT 
TS271 TLC271 3-91 
TS271A TLC271A 3-91 
TS271B TLC271B 3-91 
TS272 TLC272 3-97 
TS272A TLC272A 3-97 
TS272B TLC272B 3-97 
TS274 TLC274 3-99 
TS274A TLC274A 3-99 
TS274B TLC274B 3-99 
TS27L2 TLC27L2 3-105 
TS27L2A TLC27L2A 3-105 
TS27L2B TLC27L2B 3-105 
TS27L4 TLC27L4 3-107 
TS27L4A TLC27L4A 3-107 
TS27L4B TLC27L4B 3-107 
TS27M2 TLC27M2 3-113 
TS27M2A TLC27M2A 3-113 
TS27M2B TLC27M2B 3-113 
TS27M4 TLC27M4 3-115 
TS27M4A TLC27M4A 3-115 
TS27M4B TLC27M4B 3-115 


TPage numbers indicate the first applicable model in the data manual. Check the device-to-macromodel index for additional models. 
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CROSS-REFERENCE GUIDE 


SETAE POE TBD ES EI LE RF INS TE RE AEE TID TELL LAER LE IEEE LET ROI i EIS EE ELLER IRR LEIS REDE EEE ETE ABELL GELS NRE AGO TENOR BTS LA BUR CE IES SEES Ri EES TRE RR HT OT TUN EEO E 
Replacements are based on similarity of electrical and mechanical characteristics as shown in currently published 
data. Interchangeability in particular applications is not guaranteed. Before using a device as a substitute, the 
user should compare the specifications of the substitute device with the specifications of the original. 
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Texas Instruments makes no warranty as to the information furnished and buyer assumes all risk in the use 
thereof. No liability is assumed for damages resulting from the use of the information contained herein. 
Manufacturers are arranged in alphabetical order. 
LINEAR ae Bi laa PAGE 
if 
ery at REPLACEMENT REPLACEMENT ate 
LT1017 FiC352 or 3-185 or 
TEGS/O2 3-187 
LT1018 TLC352 or 3-185 or 
TLCS7G62 3-187 
DIRECT SUGGESTED 
NATIONAL TI TI ne 
REPLACEMENT REPLACEMENT 
LM311 LM311 3-171 
LM339 LM339 TLC339 3-172, 3-184 
LM393 LM393 TLOSS3 3-175, 3-191 
LM2901 LM2901 TLC339 3-169, 3-184 
LM3302 LM3302 3-174 
LP339 LP339 FLOSSS 3-182, 3-184 
SUGGESTED PAGE 
PMI Ti t 
NO. 
REPLACEMENT 
CMPO4F LM339 or 3-172 or 
LM3302 or 3-174 or 
LM2901 or 3-169 
TLC339 3-184 


TPage numbers indicate the first applicable model in the data manual. Check the device-to-macromodel index for additional models. 
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GLOSSARY OF TERMS 
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Anode 
The electrode to which the regulator current flows within the regulator when it is biased for regulation. 


Average Noise Figure (F) 

The ratio of (1) the total output noise power within a designated output frequency band when the noise 
temperature of the input termination(s) is at the reference noise temperature, TO, at all frequencies to (2) that 
part of (1) caused by the noise temperature of the designated signal-input termination within a designated signal- 
input frequency band. 


Average Temperature Coefficient of Input Offset Current (ajj0) 
The ratio of the change in input offset current to the change in free-air temperature. This is an average value 
for the specified temperature range. 


General Information s 


(jo at TA(1))—(o at TA(2)) 
Fy Oe en ear eda ce carro en 
TA(1) — TA(2) 
where TA(1) and TA(2) are the specified temperature extremes. 


Average Temperature Coefficient of Input Offset Voltage (ayio) 
The ratio of the change in input offset voltage to the change in free-air temperature. This is an average value 
for the specified temperature range. 


(Vio at TA(1)) — (Vio at TA(2)) 
TA(1) — TA(2) 


where TA(1) and TA(2) are the specified temperature extremes. 


al 


Bias Current 
The difference between input and output currents. 
Note: This is sometimes referred to as quiescent current. 


Cathode 
The electrode from which the regulator current flows within the regulator when it is biased for regulation. 


Common-Mode Input Impedance (zjc) 
The parallel sum of the small-signal impedance between each input terminal and ground. 


Common-Mode Input Voltage (Vic) 
The average of the two input voltages. 


Common-Mode Input Voltage Range (VicR) : 
The range of common-mode input voltage that if exceeded will cause the amplifier to cease functioning properly. 


Common-Mode Rejection Ratio (kcjiR, CMRR) 

The ratio of differential voltage amplification to common-mode voltage amplification. 

Note: This is measured by determining the ratio of a change in input common-mode voltage to the resulting 
change in input offset voltage. 


Crosstalk Attenuation (Vo91/Vo2) 
The ratio of the change in output voltage of a driven channel to the resulting change in output voltage of another 
channel. 


Current-Limit Sense-Voltage 
The voltage that is a function of the load current and is normally used for control of the current-limiting circuitry. 
This is the current-sense voltage at which current limiting occurs. 


Differential Input Resistance (rjg) 
The small-signal resistance between the two ungrounded input terminals. 
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Differential Input Voltage (Vip) 
The voltage at the noninverting input with respect to the inverting input. 


Differential Input Voltage Range (Vip) 
The range of voltage between the two input terminals that if exceeded will cause the comparator to cease 
functioning properly. 


Differential Voltage Amplification (Ayp) 
The ratio of the change in output voltage to the change in differential input voltage producing it. 


Dropout Voltage 
The low input-to-output differential voltage at which the circuit ceases to regulate against further reductions 
in input voltage. : 


Dynamic impedance |zKA| 
The quotient of a change in voltage across the regulator and the corresponding change in current through the 
regulator when it is biased for regulation. 


Equivalent Input Noise Current (Ip) 

The current of an ideal current source (having an internal impedance equal to infinity) in parallel with the input 
terminals of the device that represents the part of the internally generated noise that can properly be represented 
by a current source. 


Equivalent Input Noise Voltage (Vp) 

The voltage of an ideal voltage source (having an internal impedance equal to zero) in series with the input 
terminals of the device that represents the part of the internally generated noise that can properly be represented 
by a voltage source. 


Feedback Sense Voltage 


The voltage that is a function of the output voltage and is used for feedback control of the regulator. 


Gain Margin (Am) 
The reciprocal of the open-loop voltage amplification at the lowest frequency at which the open-loop phase 
shift is such that the output is in phase with the inverting input. 


High-Level Output Current, (IOH) 
The current into an output with input conditions applied that according to the product specification will establish 
a high level at the output. 


High-Level Output Voltage (VOH) 
The voltage at an output with input conditions applied that according to the product specification will establish 
a high level at the output. 


High-Level Strobe Current [lj}H(S)] 
The current flowing into or out of? the strobe at a high-level voltage. 


High-Level Strobe Voitage [VjH(s)] 
For a device having an active-low strobe, a voltage within the range that is specified not to interfere with the 
operation of the comparator. 


Input Bias Current (lp) 
The average of the currents into the two input terminals with the output at O V. 


Input Capacitance (Cj) 
The capacitance between the input terminals with either input grounded. 


Input Offset Current (ij) 
The difference between the currents into the two input terminals with the output at O V. 


TCurrent out of a terminal is given as a negative value. 
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Input Offset Voltage (Vio) 
The dc voltage that must be applied between the input terminals to force the quiescent dc output voltage to 
zero or other level, if specified. 


Input Regulation 

The change in output voltage, often expressed as a percentage of output voltage, for a change in input voltage 
from one level to another level. 

Note: Sometimes this characteristic is normalized with respect to the input voltage change. 


Input Resistance (rj) 
The resistance between the input terminals with either input grounded. 


Input Voltage Range (Vj) 
The range of voltage that if exceeded at either input terminal will cause the comparator to cease functioning 


properly. 


Large-Signal Voltage Amplification (Ay) 
The ratio of the peak-to-peak output voltage swing to the change in input voltage required to drive the output. 


Low-Level Output Current, (IOL) 
The current into an output with input conditions applied that according to the product specification will establish 
a low level at the output. 


Low-Level Output Voltage (VoL) 
The voltage at an output with input conditions applied that according to the product specification will establish 
a low level at the output. 


Low-Level Strobe Current [lj_(s)] 
The current flowing out of! the strobe at a low-level voltage. 


Low-Level Strobe Voltage [Vji(s)] 
For a device having an active-low strobe, a voltage within the range that is specified to force the output high 
or low, as specified, independently of the differential inputs. 


Maximum-Output-Swing Bandwidth (Boj) 
The range of frequencies within which the maximum output voltage swing is above a specified value. 


Maximum Peak Output Voltage Swing (Vom) 
The maximum positive or negative peak output voltage that can be obtained without waveform clipping when 
the quiescent dc output voltage is zero. 


Maximum Peak-to-Peak Output Voltage Swing (Vopp) 
The maximum peak-to-peak output voltage that can be obtained without waveform clipping when the quiescent 
dc output voltage is zero. 


Noise Voltage (Vnz) 
The rms noise voltage with the regulator biased for regulation and with no input ripple. 


Output Impedance (Zo) 
The small-signal impedance between the output terminal and ground. 


Output Noise Voltage 
The rms output noise voltage, sometimes expressed as a percentage of the dc output voltage, with constant 
load and no input ripple. 


Output Regulation 
The change in output voltage, often expressed as a percentage of output voltage, for a change in load current 
from one level to another level. 


TCurrent out of a terminal is given as a negative value. 
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Output Resistance (ro) 
The resistance between the output terminal and ground. 


Output Voltage Change with Temperature 
The percentage change in the output voltage for a change in temperature. This is the net change over the total 
temperature range. 


Output Voltage Long-Term Drift 
The change in output voltage over a long period of time. 


Overshoot Factor 

The ratio of (1) the largest deviation of the output signal value from its final steady-state value after a step- 
function change of the input signal, to (2) the absolute value of the difference between the steady-state output 
signal values before and after the step-function change of the input signal. 


Peak Output Current 
The maximum output current that can be obtained from the regulator due to limiting circuitry within the regulator. 


Phase Margin (¢m) 
The absolute value of the open-loop phase shift between the output and the inverting input at the frequency 
at which the modulus of the open-loop amplification is unity. 


Reference Input Voltage (Vre¢) (of an adjustable shunt regulator) 
The voltage at the reference input terminal with respect to the anode terminal. 


Reference Voitage 
The voltage that is compared with the feedback sense voltage to control the regulator. 


Regulator Current (Iz) 
The de current through the regulator when it is biased for regulation. 


Regulator Current near Lower Knee of Regulation Range (IZ7K) 
The regulator current near the lower limit of the region within which regulation occurs; this corresponds to the 
breakdown knee of a regulator diode. 


Regulator Current at Maximum Limit of Regulation Range (IZ) 
The regulator current above which the differential resistance of the regulator significantly increases. 


Regulator Voltage (Vz) 
The dc voltage across the regulator. 


Response Time 

The interval between the application of an input step function and the instant the output crosses the logic 
threshold voltage. 

Note: The input step drives the comparator from some initial condition sufficient to saturate the output (or 
in the case of high-to-low-level response time, to turn the output off) to an input level just barely in excess 
of that required to bring the output back to the logic threshold voltage. This excess is referred to as the voltage 
overdrive. 


Ripple Rejection 
The ratio of the peak-to-peak input ripple voltage to the peak-to-peak output ripple voltage. 
Note: This is the reciprocal of ripple sensitivity. 


Ripple Sensitivity 

The ratio of the peak-to-peak ripple voltage, sometimes expressed as a percentage of output voltage, to the 
peak-to-peak input ripple voltage. ; 

Note: This is the reciprocal of ripple rejection. 


Rise Time (ty) 
The time required for an output voltage step to change from 10% to 90% of its final value. 
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Short-Circuit Output Current (los) 
The maximum output current available from the amplifier with the output shorted to ground, to either supply, 
or to a specified point. 


Shunt Regulator 

A device having a voltage-current characteristic similar to that of a voltage-regulator diode. It is normally biased 
to operate in a region of low differential resistance (corresponding to the breakdown region of a regulator diode) 
and develops across its terminals an essentially constant voltage throughout a specified current range. 


Slew Rate (SR) 
The average time rate of change of the closed-loop amplifier output voltage for a step-signal input. 


Standby Current 
The input current drawn by the regulator with no output load and no reference voltage load. 


Strobe Release Time 
The time required for the output to rise to the logic threshold voltage after the strobe terminal has been driven 
from its active logic level to its inactive logic level. 


Supply Current (icc +, Icc —) 
The current into the VCC + or Vcc — terminal of an integrated circuit. 


Supply Voltage Rejection Ratio (kgsyvr, AVCC/AVIO) 
The absolute value of the ratio of the change in supply voltages to the change in input offset voltage. 
Notes: 1. Unless otherwise noted, both supply voltages are varied symmetrically. 

2. This is the reciprocal of supply voltage sensitivity. 


Supply Voltage Sensitivity (kgys, AVi9/AVcc) 
The absolute value of the ratio of the change in input offset voltage to the change in supply voltages producing it. 
Notes: 1. Unless otherwise noted, both supply voltages are varied symmetrically. 

2. This is the reciprocal of supply voltage rejection ratio. 


Temperature Coefficient of Output Voltage (ayo) 
The ratio of the change in output voltage, usually expressed as a percentage of output voltage, to the change 
in temperature. This is the average value for the total temperature change. 


Vo at T2 —- Voat a 100% 


= + 
oe Vo at 25°C T2 — T7 


Temperature Coefficient of Reference Voltage (ay,,¢) 
The ratio of the change in reference voltage to the tango in temperature. This is the average value for the 
total temperature change. 


To obtain a value in ppm/°C: 


Vref at T2 — Vref at T7 106 
ON REP Toe eee TA . Ta 
Vref at 25°C +> T 4 


Total Power Dissipation (Pp) 
The total dc power supplied to the device less any power delivered from the device to a load. 
Note: At no load: Pp = Vcc+ * Icc+ + Vcc— ° Icc-.- 


Total Response Time (Settling Time) (tto¢) 

The time between a step-function change of the input signal level and the instant at which the magnitude 
of the output signal reaches for the last time a specified level range (+€) containing the final output signal 
level. 


Unity-Gain Bandwidth (B71) 
The range of frequencies within which the open-loop voltage amplification is greater than unity. 
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TECHNICAL DISCUSSION 


getting started 


If you are familiar with PSpice® and would like to use some of the models on the accompanying macromodel 
data floppy disk, you need to know the following: 


@ The macromodels use the nodal assignments shown in Figure 2-5. Only models for devices with external 
compensation use nodes 6 and 7. 

e All devices are modeled as one operational amplifier. To model a dual op amp (such as the TLE2062), 
use two TLE2062 macromodels in your simulation. To model a quad op amp (such as the TLE2064), use 
four TLE2064 macromodels. 


introduction 


The Texas Instruments Linear Circuits Operational Amplifier Macromodels Data Manual (1990) distributed to 
tens of thousands of users, has received favorable responses for the usefulness and accuracy of these 
models. This first macromodel offering included the complete product line of operational amplifiers (106 
amplifier models) from a major supplier. The 1990 Macromodel Data Manual, though successful, had 
limitations in complexity that some engineers found to be a hindrance in attaining a more accurate and total 
circuit simulation. This second macromodel data manual addresses and corrects these limitations as well as 
adding newly released products. Also, models for the full line of Texas Instruments voltage comparators are 
included. 


This 1992 Macromodel Data Manual contains all models (Level !) and technical information on operational 
amplifiers appearing in the first Macromodel Data Manual and Errata dated 1990. In addition, operational 
amplifiers manufactured using Advanced LinCMOS™ and Excalibur process technologies have been modeled 
using a modified model (Level Il) that has added functions of higher complexity. These additions and 
modifications are detailed later in this discussion. 


While simulation of analog and mixed-mode systems is becoming more common, one major impediment to 
widespread analog simulation has been the significant amount of computing time necessary for transistor-level 
simulations of the analog components. Although the computing power available at engineers’ workstations has 
increased, this advance has been overshadowed by the need to simulate more complex systems. 


In response to the need for reduced simulation time and computing power, many simulation tool suppliers have 
developed compressed versions of transistor-level products such as the operational amplifier. The term 
coined for this compressed tool is “macromodel”. The macromodel allows more efficient simulation and gives 
the designer a fairly accurate portrayal of the actual device. Simply, the macromodel is a pinout representation 
of a specific function. While the macromodel does not take into account all parameters necessarily associated 
with a function, it is still an effective tool. 


The following discussion highlights the macromodel concept and the major advantages and limitations of 
macromodels. 


the macromodel 


Many available references provide an in-depth technical discussion of the macromodel. The Boyle, et. al., 
paper is one of the better-known references on the subject of op amp macromodels. Please refer to the 
Additional Information paragraph at the end of this section for complete paper references. 


The macromodel uses ideal elements in Spice to simulate certain op amp characteristics. This is coupled with 
actual transistors in the input stages of the op amp to yield the op amp macromodel. Figures 2-2 through 2-4 
show the macromodels for JFET-, NPN-, and PNP-input op amps. These particular macromodels were 
derived from MicroSim Corporation’s PSpice® Parts™ simulation software. The PSpice manual available from 
MicroSim contains a detailed discussion of the elements in each of the macromodels shown in 


PSpice is a registered trademark of MicroSim Corporation. 
Parts is a trademark of MicroSim Corporation. 
Advanced LinCMOS is a trademark of Texas Instruments Incorporated. 
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TECHNICAL DISCUSSION 


Figures 2-2, 2-3, and 2-4. Table 2-1 provides a reference for the terminology used in all the macromodel 
listings in Section 3 of this manual. Table 2-2 lists and describes the components shown in 
Figures 2-2, 2-3, and 2-4. Figure 2-5 shows the nodal assignments for the op amp macromodel that interfaces 
with other components in a simulation environment. Only models for devices with external compensation use 
nodes 6 and 7. 


the macromodel subcircuit 


The macromodel subcircuit is a listing of the code that the simulation software uses to model the device. The 
macromodel subcircuits in Section 3 of this manual were created using Parts software running on an IBM- 
compatible PC. The parameters listed in Table 2-3 were input to the software, and Parts generated the values 
required for the subcircuit. In creating the 190 subcircuits in Section 3, typical data sheet values or typical 
laboratory data were used. These typical values were derived from an extensive characterization process and 
represent the “typical device’. 


Figure 2-1 shows typical Parts code for a subcircuit from Section 3. This same format resides on the 
macromodel data floppy disks found at the back of this manual. 


limitations 


2-4 


These macromodels are intended to help engineers evaluate system designs and make initial product 
selections in the beginning stages of the design process. Because of their reduced complexity, the 
macromodels do not comprehend or do not accurately represent many device characteristics. For example, 
the macromodels do not simulate variations in parametric values due to temperature. While different values 
could be substituted to simulate performance at a specific temperature, the macromodels in this manual 
provide only 25°C performance characteristics. An abbreviated list of common op amp parameters that are 
not modeled are listed below: 


Level-i Limitations Level-il Limitations 
input offset voltage temperature coefficient of input offset voltage 
input offset current equivalent input noise current 
common-mode input voltage range temperature effect on component stability 


equivalent input noise voltage 


Macromodels are used for board-level simulations, which trequently include digital components. Because 
digital components have well-defined I/O specs with only two states, digital macromodels often contain 
tolerances for timing and other parameters. Analog components, however, have an infinite number of possible 
I/O states that are affected by temperature, supply voltages, and loading considerations. While the digital 
model may provide a valid design evaluation for worst-case limits, this is beyond what any one analog model 
can do. 


Macromodels can accurately reflect a small set of parameters (e.g., bandwidth or settling time), but since a 
macromodel only represents one operating point, this "accurate" model only provides more precision on a 
typical specification. Several analog macromodels would be required to support this kind of simulation, and 
considering the simplifications in the model, the accuracy may not be sufficient. Thus, Tl has chosen to provide 
only typical models at room temperature. These macromodels give a fairly good first- and second-order 
simulation of the actual devices. Good design practice dictates the use of minimum and maximum parametric 
values over the intended operating temperature range including a thorough evaluation of breadboard circuits 
and prototypes. Refer to the device data sheet for complete characterization data. 
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-subckt TLE2021 


* 


et 11 
c2 

dc 

de 

dlp 
din 

dp 
egnd 

fb 

ga 


complexity 


a Sire” ang ae ee 


6.244E-12 
13 .4E-12 


polty(2). (3,0) 
poly(5) vb vc ve vip vin 0 547.3E6 -500E6 500E6 500E6 -500E6 


11 12 488 .5E-6 
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(4,0) 0 5:25 


10 99 335.2E-12 
dc 15.67E-6 
vlim 1K 

13 qx 

14 qx 
100.0E3 
5.305E3 
5.305E3 
1.467E3 
1.467E3 
14.76E6 


62 
63 


160.9E3 


dc 
dc 
dc 
ao 
dc 
92 dc 


0 
ns 
1 
0 
3 


3 


-400 
-600 


- 200 
-200 


D(Is=800.0E-18) 
PNP (Is=800.0E-18 Bf=270) 


Figure 2-1. Example of Parts Output for TLE2021, TLE2021A, TLE2021B 


One of the main benefits of using macromodels for simulation is reduced complexity, which in turn reduces 
simulation time and/or required computing power. Figure 2-6 illustrates the complexity of a typical schematic 
when simulating each component in an op amp. Figure 2-2, in contrast, shows the reduced complexity of the 
macromodel equivalent of the same circuit. Compared to Figure 2-6, the branch and node count in Figure 2-2 
is reduced 5 to 10 times and the number of p-n junctions is reduced 10 to 20 times. These reductions yield 
a five-fold improvement in macromodel simulation run times compared to device-level simulation run times. 


When simulating op amps, this reduced complexity can lead to increased productivity in the initial design 
phase of a program. Design ideas can be loaded quickly into the simulator and evaluated without actual bench- 
time analysis. Additionally, device types can be exchanged via software, which also saves considerable time. 
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uodIssnosi 


OUT 


Voc+ 


Vec- 


VCC+ 


IN+ 


Vec— SPS 
cc 4 aha, ge £% 
ve 


Figure 2-4. PSpice Macromodel — PNP Inputs 
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level | 


Table 2-1. Macromodel Component Table 2-2. Macromodel Components’ 


Prefix Definitions COMPONENT | —S*DESCRIPTION,—i(itits~s—sCS 
| PREFIX | ==—S=—sSéDEFINTION————_si'| phase-control capacitor 


rot output resistor #1 
r 


NONINVERTING 
INPUT IN+ 


Oo 


output resistor #2 
power dissipation 
independent voltage source 
ve, dc output offset limiter (to Vac) 
ve, de output offset limiter (to Ver) 


output current-limiting sensor 
negative supply limit 
vip, dip positive supply limit 


Table 2-3. PSpice Inputs’ 


To 


S 
ro 


COMP 2 


capacitor 
diode 5 
voltage-controlled voltage source DPS gp: 9°80] gsubatrate fonetion SSC ise OF O 
current-controlled current source | egnd _|_voltage-controlled voltage source sid ” 
voltage-controlled current source ¥ 
current-controlled voltage source | ga -—_| interstage transconductance i assid ~” 
junetion FET a 
bipolar transistor |_ieeiss___| input-stage current 
resistor o 
independent voltage source and stimulus c 
= 
® 
COMP 1 -— 

rd, rd2 

INVERTING 

INPUT IN- 

joutputresistor #1 

output resistor #2 

| power dissipation 

independent voltage source 

| output offset limiter (to Veg) 

output offset limiter (to Veg) 


Figure 2-5. Op Amp Nodal Assignment 


Voc+ Vpp+ positive power supply 
Voc-: Vpp- negative power supply 
VOM+ maximum positive output swing 
VomM-— maximum negative output swing 
SR+ positive-going slew rate 
SR- negative-going slew rate 
lip input bias current 
Avp open-loop voltage amplification (dc) 
By unity-gain frequency 
common-mode rejection ratio 
phase margin (in degrees) at unity-gain frequency 
de output resistance 
ac output impedance 
short-circuit output current 
compensation capacitance 


om 


tAdapted from PSpice, MicroSim Corporation, Irvine, CA, 1989. 
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performance and accuracy 


Counting elements in Figures 2-6 and 2-7 reveals that the TLO62 is a relatively simple op amp while the 
TLE2062 is relatively complex. However, when both are simulated using macromodels, there is no difference 
in complexity and simulation time. The true difference is revealed in a significant enhancement in performance 
when the TLE2062 is used during system simulation. 


To check the relative accuracy of the subcircuit representation of the real op amp, simulations were compared 
to actual bench measurements. Figures 2-8 through 2-15 show the circuit configurations used for this check. 
To perform these comparisons, the data sheet typical parameters were first entered into Parts. Parts then 
generated the subcircuit placed in a simulation environment as shown in Figures 2-8 through 2-15. The 
resulting simulation data were then compared against bench data. If the correlation was not satisfactory, the 
parametric data input into Parts were adjusted and the process repeated until satisfactory correlation was 
achieved. Table 2-4 shows the correlation between the macromodel-derived data and bench data for the 
TLO62 and TLE2062. 


q jeouysay ie 


Vcoc+ 


uoISsnosi 


IN+ 


NOTE: All values are nominal. 


Figure 2-6. TLE2062 Equivalent Schematic (per amplifier) 
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NONINVERTING 
INPUT 


INVERTING 
INPUT - 


Vec- 
Figure 2-7. TLO062 Equivalent Schematic (per amplifier) 


Bria VCc+ 
2 kQ 
; Vv 
1 5 ss 
Vi 4 
R 
Vec- : 
Figure 2-8. DC Output Voltage Swing Figure 2-9. Ayo 
10 kQ 


10 kQ 


Vcc- 


Figure 2-10. CMRR Figure 2-11. logy 
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Vec- 


Figure 2-12. los-— Figure 2-13. Slew Rate 


1Q 1000 H 
1 
4 


2 
Vv Vv 
10 mV Jeae ; 5 Oo 3 1 : O 
4 
-10 mV 
Vec- 1000 F @ Vy Vcc- 
RL CL RL CL 


Figure 2-14. t,, ts, Overshoot Figure 2-15. Gain/Phase vs Frequency 


Data Sheet vs Macromodel Parametric Comparison for the TLO62 and TLE2062 
Level | 


TLO62 TLE2062 
PARAMETER DATA SHEET 
TYPICAL 
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level-Il macromodel 


The level-| macromodels, although very useful, have certain limitations. The feedback from users indicated a 
need for more precise simulation that requires functions not provided by level |. The level Il-models provide 
these added functions with minimal increase in computer time required for simulation. The complexity of 
level Il should provide the necessary precision for simulation needs for the near future (1-2 years). 


The additional functions incorporated into level Il are shown in Table 2-4 through 2-7 and in Figure 2-18. In 
order to accurately simulate these additions, modifications to the basic model components and structure was 
needed. The modified model schematic is shown in Figure 2-17. The component additions and changes (from 
level |) are highlighted. 


leve-il additional functions 
Table 2-4 
Input offset voltage 
Common-mode input voltage range 
Power supply rejection ratio 
Power supply ripple rejection ratio 


Equivalent input noise voltage | 
Input offset current 
Supply current 


explanation of added functions and simplified effect on model performance 
Vio — Input Offset Voltage 


Inserting a voltage controlled voltage source Vnse/vio in series with the input and setting to the Vic value is 
all that is required. 


Vicr — Input Common-Mode Voltage Range 


A “common-mode-range network" comprised of a voltage-controlled voltage source (ENSE), current limiting 
resistor (RCM), polarity steering diodes (DCM+, DCM-), and voltage sources (VCM+, VCM-—) senses the 
inverting input voltage and when this voltage exceeds the clamp settings, current flows and activates the 
current controlled voltage source (HCMR) inserted in series with the noninverting input. This effects a 
corresponding change in Vio. 


PSRR & Psrr — Power Supply Rejection Ratio 


A voltage-controlled voltage source (EPsr) senses the supply voltages (Voc, Vpp) and generates an output 
voltage proportional to their difference. Frequency-sensitive components CPSR/GPSR set the Psrr ac 
response. 


Vn — Equivalent Input Noise Voltage 


The voltage controlled voltage source Ense/vio is stimulated by results of a "spot noise network" comprised 
of lj and RN1, C3, RN2, which set the "flat", "I/F", and "breakpoint" portions of the spot noise curve. 


To remove all other noise sources, the input stage load resistors (RC1,2 RD1,2) and the emitter/source 
resistors (RE1,2 RS1,2) are converted to ideal voltage-controlled current sources as shown in Figure 2-17. 
lio — Input Offset Current 


Inserting a current generator in parallel with the inverting input and setting to the lj, value is all that is required. 
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Inserting a current generator between the Voc 4 and Vcc _ nodes and setting to the required value is all that 
is required. 


The addition of these functions produces an expanded subcircuit listing. An example, using the Excalibur 
device TLE2021 compared to the same level-! subcircuit, is shown in Figures 2-19 and 2-20. 


additional modifications 


In addition, the following two modifications have been made in all of our 1992 macromodels. The program 
in Figure 2-16 is presented for those who wish to modify the 1990 macromodels and as a solution to these 
problems if encountered in the future. 


Embedded tabs: The text editor that generates the macromodels uses tabs for indentation. However, some 
simulators do not accept the TAB character (ASCII) . In this case, the tabs can be stripped from the file using 
the short BASIC program shown below (Figure 2-16). As indentation is used only for readability, removing the 
tabs does not adversely affect the models’ performance. 


Case sensitivity: Some versions of simulation software are case-sensitive, usually requiring all upper case 
characters. The macromodel text is lower case. The program in Figure 2-16 converts all text to upper case, 
thereby eliminating case disparities. 


REME ¥ FERRER KEKEKKEKKEKKEKKEKKKKEKKKKKKKKKKKKKKKKKKKKKEKEKKKKKKKREK 


REM*** Tab-Stripping and Case-Conversion Program *********kk* 

REM*** Removes tabs and changes text to upper-case *******x** 

REM ¥ ¥ EEE EKER EEE KEKEKEEKREEKEEKEEKEEKEEKEKEKEKKKKKKKKKKKEKKKKKEKEKRKEEK 

KEY OFF: CLS 

PRINT "Enter a filename to be converted..." 

PRINT "Example: C:\SPICE\TEST.TXT" 

INPUT; SOURCES 

OPEN "I",#1,SOURCES 

CLS 

PRINT "Enter a filename for the new converted file..." 

INPUT; NUFLES 

OPEN "0",#2,NUFLES$:CNT = 0 

WHILE NOT EOF(1) 

CHS=INPUTS (1, #1) 

IF CH$ = CHR$(9) THEN PRINT #2," ";:CNT = CNT+1:GOTO 190 

IF (ASC(CH$) => 97 AND ASC(CH$) <= 122) THEN CDE = ASC(CH$)- 
32:PRINT #2,CHRS$S(CDE);:GOTO 190 

PRINT #2,CHS; 

WEND 

CLOSE 

CLS:PRINT CNT;"tabs found and corrected." 

PRINT "De-tabbed file is stored in "+CHR$(34)+NUFLES$+CHR$ (34) 

END 


NOTE: Line 170 is word wrapped 


Figure 2-16. Tab-Stripping and Case-Conversion Program 


TEXAS 4 
INSTRUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


TECHNICAL DISCUSSION 


level Il 
Vcc 
+ INPUT 
— INPUT 
VEE 

OUTPUT 

DLN 
gq ROM 87 RN2 gg 
RN1 —| 


HLIM 


TEXAS 4 
INSTRUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 2-13 


Technical Discussion ome 


Gd jeojuyoay ie 


oF $e Gs et. ae 


UOISSNOSI 


TECHNICAL DISCUSSION 


level Il 


Table 2-5. Macromodel Component 
Prefix Definitionst 


| PREFIX | DEFINITION 


capacitor 

diode 

voltage-controlled voltage source 
current-controlled current source 


voltage-controlled current source 
current-controlled voltage source 
junction FET 

bipolar transistor 

resistor 

independent voltage source and stimulus 


COMP 1 


INVERTING 
INPUT IN— 


NONINVERTING 
INPUT IN+ 


COMP 2 


Figure 2-18. Op Amp Nodal Assignment 


tAdapted from PSpice, MicroSim Corporation, Irvine, CA, 1989. 


Table 2-6. Macromodel Componentst 


C 
CEE, CSS 
is ee a es ee 
[FB | upardevied = a 
GA ___| interstage transconductance 
GoM __{_ommmon-mede vensconducenee _! 

IEE, ISS 


J1, J2 input transistors 
Q1, Q2 input transistors 


1 

2 

FB 

GA 

GC 

RO output resistor #1 

RO output resistor #2 

VB 


M 
___VB___| independent voltage source 
| i ) 


REE, RSS 
VLN, DLN negative supply limit 


VE, De output offset limiter (to V 


|i | Independent current source 
| lO —_—_|_ Offset current independent current source 
eT ips een 
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Table 2-7. PSpice inputs 


MACROMODEL 
Voc+ Vop+ positive power supply 
Voc-; Vpop- negative power supply 
VOM+ maximum positive output swing 
VomM-— maximum negative output swing 
positive-going slew rate 
negative-going slew rate 
input bias current 
open-loop voltage amplification (dc) 
unity-gain frequency 
common-mode rejection ratio 
phase margin (in degrees) at unity-gain frequency 
de output resistance 
ac output impedance 
short-circuit output current 
compensation capacitance 
input offset voltage 
common mode input voltage range 
power supply rejection ratio 
power supply ripple rejection ratio 
equivalent input noise voltage 
input offset current 
supply current 
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REV 


RCM 
REE 


RO1 
RO2 
VCM+ 
VCM- 
VB 
vce 
VE 
VLIM 
VLP 
VLN 
VPSR 


(N/A) 


CONNECTIONS : 


11 

6 
87 
85 
81 
83 

5 
54 
90 
92 

4 
84 
99 
85 
89 

7 


6 0 


0 


SUPPLY VOLTAGE: +15 V 
NONINVERTING INPUT 


12 


92 
86 


INVERTING INPUT 
POSITIVE POWER SUPPLY 
NEGATIVE POWER SUPPLY 
OUTPUT 


SUBCKT TLE2021 123 4 5 


6.244E-12 

13.4E-12 

10.64E-9 

15.92-9 

DX 

DX 

DX 

DX 

DX 

DX 

DX 

C295 2 

POLY(2) (3,0) (4,0) 0 .5 .5 
POLY(1) (3,4) -60E-6 2.0E-6 
POLY(1) (88,0) 120E-6 1 
POLY(6) VB VC VE VLP VLN VPSR 0 547.3E6 


12 188.5E-6 

99 .335.2E-12 
(85,86) 100E-6 
(4,11) 1.8853E-4 
(4,12) 1.885E-4 
(13,10) 6.82E-4 
(14,10) 6.82E-4 
VLIM 1K 

POLY(2) VCM+ VCM- 0 1E2 I1E2 
185E-6 
DC15.67E-6 
-2E-9 

1E-21 

13 QX 

14 QXx 

100.0E3 

1K 

14.76E6 

2.55E8 

Li 6723 

62 

63 


pc 0 


-MODEL DX D(IS=800.0E-18) 
-MODEL QX PNP(IS=800.0E-18 BF=270) 


- ENDS 
Figure 2-19 
4 
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level-| macromodel, 1992 


*CONNECTIONS : NONINVERTING INPUT 
INVERTING INPUT 
POSITIVE POWER SUPPLY 
NEGATIVE POWER SUPPLY 


OUTPUT © 

Oo 

.SUBCKT TLE2021 5 rT 
. —/) 
c1 11 6.244E-12 + 
C2 13. 480i D 
Dc DX ome 
DE DX Q 
Dx r..} 

DX Oo 

DX e 

POLY (2) (3,0)..(4,0) 0 .5 ‘5 cx 

POLY(5) VB VC VE VLP VLN 0 547.3E6 -500E6 500E6 500E6 -500E6 iT) 

11 12 188.5E-6 - 


10 99..335.2E-12 
DC 15.67E-6 
VLIM 1K 

13 QX 

14 Qx 
100.0E3 
5.305E3 
5.305E3 
1.467E3 
1.467E3 
14.76E6 

62 

63 

160.9E3 

Dc 0 

Dc 1.400 
DC...1..600 
pce 0 

VLP Dc 3.200 
VLN 92 Dc 3.200 
-MODEL DX D (IS=800.0E-18) 

-MODEL QX PNP (IS=800.0E-18 BF=270) 
- ENDS 


RP 
VB 
ve 
VE 
VLIM 


ul 


\o 
orPNA FP WO Ww +1 © 


Figure 2-20 
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The level-Il model, with its increased functional and complexity level, generates simulation results that have 
no degradation in accuracy. A comparison of this accuracy compared to data sheet values and to level-| values 
are shown in the table below. 


Table 2-8. Data Sheet vs Macromodel Parametric Comparison for the TL062 and TLE2062 
LEVEL | 


TLO62 TLE2062 TLE2062 
PARAMETER pata sHeeT | ACRO lpatasneet| MACRO Joatasneer| MACRO 
MODEL MODEL MODEL 


TYPICAL TYPICAL TYPICAL 
SIMULATION SIMULATION 


summary 


The level-Il models give the analog circuit designer the ability to create a more accurate and detailed simulation 
without sacrificing computer power or time. These models, we feel, are worthy tools that will be useful for the 
modern designer for years to come. 
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comparator macromodelils 


To further assist the analog designer, this manual contains macromodels of the voltage comparators offered 
by Texas Instruments. This comparator macromodel is similar to the op amp model and is also generated by 
Parts of the PSpice software. The schematic is shown in Figure 2-21. A look at this model representation 
shows a standard type of input stage but an output that has various configurations. These configurations and 
representative device types are shown in Figures 2-23 through 2-25. Nodal assignments are shown in Figure 
2-22. A typical subcircuit listing for the TLC3702 LinCMOS comparator is shown in Figure 2-31. 


To check the relative accuracy of the subcircuit representation of the real comparator, simulations were 
compared to actual bench measurements. Figures 2-26 through 2-30 show the circuit configurations used for 
this check. To perform these comparisons, the data sheet typical parameters were first entered into Parts. 
Parts then generated the subcircuit placed in a simulation environment as shown in Figures 2-26 through 2- 
30. The resulting simulation data were then compared against bench data. If the correlation was not 
satisfactory, the parametric data input into Parts were adjusted and the process repeated until satisfactory 
correlation was achieved. Table 2-9 shows the correlation between the macromodel-derived data and bench 
data for the TLC3702. 


iscussion 


Technical D 


5 Open Collector 
Output 


Emitter Output 


Figure 2-21. Comparator Macromodel 


4 
Figure 2-22. Nodal Assignments 


NOTE: Node 6 is assigned to emitter output on the LM111, LM211, and the LM311. 
Node 21 is assigned to complementary output (Q) on the LT1016. 
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Figure 2-23 is a standard open collector or open drain in CMOS devices and is configured with the emitter 
(source) tied to ground or the negative rail. An output pullup resistor is required for simulation. 


Figure 2-24 is an open collector and open emitter. A collector pullup resistor and termination of the emitter is 
needed for simulation. 


Figure 2-25 is a push-pull configuration used on some of the LinCMOS comparators. 


ee 


Vo 


Figure 2-23 Figure 2-24 


Figure 2-25 


simulated macromodel functions 


This model, like most macromodels, reduces the complexity needed for accurate simulation to a minimum. We 
have decided to keep the available functions simulated to the level that best satisfies the greatest number of 
users. The functions are as follows: 


Avy — Open-loop voltage gain 
l1B — Input bias current 

VoL — Low-level output voltage 
tod — Response time 

loc: Ipp — Supply current 
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The simulation test circuit configuration for these functions are shown in Figures 2-26 through 2-30. 


Figure 2-26. Ay — Open-Loop Voltage Gain Figure 2-27. lig — Input Bias Circuit 
Circuit Configuration Configuration 


Figure 2-29. tpg — Response Time 


Figure 2-30. Ilgg — Supply Current 


TEXAS 4 
INSTRUMENTS 


POST OFFICE BOX 655303 « DALLAS, TEXAS 75265 2-21 


Technical Discussion Se 


TECHNICAL DISCUSSION 


TLC3702 VOLTAGE COMPARATOR “MACROMODEL” SUBCIRCUIT 
CREATED USING PARTS VERSION 4.03 ON 03/14/90 AT 10:09 
REV (N/A) 
NOTE: COMPONENTS ADDED TO SIMULATE ACTIVE PULLUP 
CONNECTIONS : NONINVERTING INPUT 

INVERTING INPUT 

POSITIVE POWER SUPPLY 


NEGATIVE POWER SUPPLY 
OUTPUT 


+ + *& + & & HF &. & 


SUBCKT TLC3702 » HY ER Ie Te - 


q jeoiuyoey - 


Fl 9 3 Vi 2 
FOUT 30 5 POLY(1) (V1) 4E-3 -40 ; THESE COMPONENTS 
EO1 sO. POLY(L) (3:0) —.75 2 ;ADDED TO SIMULATE 
DOL 5 30 DX ;ACTIVE PULLUP 
IEE ae f DC 100.0E-6 
vil Os eins # DO ..73 
VI2 22 2 2 RY 
Ql 9:21 7 QIN 
Q2 8 22 7 QIN 
Q3 ee 4 QMO 
Q4 8.28 4 QMI 
-MODEL QIN PNP (1IS=800.0E-18 BF=10.00E6) 
-MODEL QMI NPN (IS=800.0E-18 BF=1002) 
-MODEL QMO NPN (IS=800.0E-18 BF=1000 CJC=1E-15 TR=807.4E-9) 
El 10 4 ae Be 
20°33 bce 0 
ae FE 4 9oc 
QOoC NPN(IS=800.0E-18 BF=1.810E3 CJC=1E-15 TF=1.357E-9 TR=1.129E-6) 
4 3 DX 
mee. | -70E3 OR GP 3 4 (4,3) 14.3E-6 
DX D(IS=800.0E-18) 


uOISSNdos! 


Figure 2-31. Subcircuit Listing for the TLC3702 
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model accuracy comparison 


These models have been generated to produce simulation results that are accurate when compared to data 
sheet typical parameters. Table 2-9 illustrates this accuracy. 


Table 2-9. Data Sheet vs Macromodel Parametric Comparison for the TLC3702 
[rower | rene [Shea [Same | om 
TYPICAL SIMULATION 
ip eee ee DA 
(L-H) 2.7 (L-H) 2.6 


29 
Rd REC I BR LI Bl” 1 


building block function 


The TLE2425 is a device that has multifunctions internally configured and packaged as a "building block" 
function. Called a "virtual-ground generator", the TLE2425 is modeled simply as a black box that consists of 
band-gap reference at the input of a high performance operational amplifier configured as a voltage follower 
(Figure 2-32). 


OUT 


COMMON 
Figure 2-32 


The TLE2425 macromodel net list (Figure 2-33) consists primarily of the lines of code from an enhanced 
TLE2021 operational amplifier model and secondarily, of code for a band-gap reference. Since the reference 
could be replaced in the black box as a voltage source, the resulting simulation outputs are of the op amp only. 
However, Figure 2-34 shows the schematic of a reference/regulator model and is shown for information only. 
No discussion is included in the manual. 


As more of these building block products become available and include the reference as a stand-alone 
function, the model will be improved and discussed in more detail. 
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TECHNICAL DISCUSSION 


* TLE2425 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/21/90 AT 13:51 
* REV (N/A) SUPPLY VOLTAGE: 5 V 

* CONNECTIONS : INPUT 

COMMON 

OUTPUT 


| 
ae 
45 


| 

| 

| 
-SUBCKT TLE2425 3 
*OPAMP SECTION 


Ci 11 12 21.66E-12 RN2 87 88 11.67E3 
C2 6 7 3G. 00E-i2 RO1 o~-Sres 
C3 87 0 10.64E-9 RO2 7 99 62 
CPSR 85 86 15.9E-9 VCM+ 82 99 1.0 
DCM+ 81 82 DX VCM- 83 99 
DCM- 81 Dx VB BES 
DC 22 DE vc KB FS 
DE 5 DX VE 54 4 
DLP 91 DX VLIM 7 8 
DLN 90 DX . VOPR 6 St 2589 
DP 3 DX VLN 0 92 DC 30 
ECMR 99° (2,99) 1 VPSR 0 86 DC 0 
EGND 99 0 POLY(2) (3,0) (4,0) 0.5.5 RFB 5 2 1K 
EPSR 85 0 POLY(1) (3,4) -16.22E-6 Ri 30°: Ii 
3.24E-6 RCOM 34 4 .1 
ENSE 89 2 POLY(1) (88,0) 120E-6 1 *REGULATOR SECTION 
FB 7 99 POLY(6) VB VC VE VLP VLN VPSR 0 RG1 30 0 20MEG 
74.8E6 -10E6 10E6 10E6 -10E6 74E6 RG2.-30 32 2 
GA 6 011 12 320.4E-6 RG3 31 35 400K 
GCM O°. 6 I0:$9. 1. 0538-9 RG4 35 34 411K 
GPSR 85 86 (85,86) 100E-6 RG5 31 36 25MEG 
GRC1 4 11 (4,11) 3.204E-4 HREG 31 32 POLY(2) VPSET VNSET 
GRC2 412 (4,12) 3.204E-4 0 1E2 1E2 
GRE1 13 10 (13,10) 1.038E-3 VREG 32 33 DC OV 
GRE2 14 10 (14,10) 1.038E-3 EREG 33 34 POLY(1) (36,34) 1.23 1 
HLIM 90 O VLIM 1K VADJ 36 34 1.27V 
HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 HPSET 37 0 VREG 1.030E3 
IRP 3 4 146E-6 VPSET 38 0 DC 20V 
IEE 3 10 DC 24.05E-6 HNSET 39 0 VREG 6.11E5 
II0QO.2 0 .2E-9 VNSET 40 0 DC -20V 
ri.88 0 1B-21 DSUB 4 34 DX 
Ql DA ee LS OF DPOS 37 38 Dx 
Q2 12 80 14 Qx DNNEG 40 39 DX 
R2 6 9 100.0E3 -MODEL DX D(IS=800.0E-18) 
RCM 84 81 1K -MODEL QX PNP(IS=800.0E-18 BF=480) 
REE 10 99 8.316E6 - ENDS 
RN1 87 0 2.55E8 


Figure 2-33 
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Cathode 37 
DP 
* HPSET 
eo 38 
és + VPSET 


(| )20v 


Anode 


Figure 2-34. Reference/Regulator Model’ 
TFor programming symbols, see Figure 2-33. 
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State Circuits, vol. SC-18, pp. 389-395, 1983. 


PSpice, MicroSim Corporation, 20 Fairbanks, Irvine, California 92718, 1989. General offices: (714) 770-3022. 


For up-to-date information or assistance on these macromodels or any amplifier products such as: Operational 
Amplifiers, Building Blocks, Comparators, and Timers, call the Operational Amplifier Applications Hotline at 
1-214-997-3389. 


Technical data for any Tl semiconductor product is available from your nearest TI Field Sales Office, local 
authorized T1 Distributor, or by writing directly to: 


Texas Instruments Incorporated 
LITERATURE RESPONSE CENTER 
P.O. BOX 809066 

DALLAS, TX 75380-9066 
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Level-| Macromodels 3 


3-1 


SJOPOWOIIEW |-|@A97] eo 


3-2 


Contents 


GAPE CVIY PR ATA oe ae Con Pee ee eat Gk ares a ee ee ee ae 
ey ip ee eh ce eel oy BO a a a ee we 
Pa MOrA CONN 05 Chr et OR es ts hw eae a ig ae ae ee aes 


ICL7652 
OPERATIONAL AMPLIFIER 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Low Offset Voltage. ..5 uV Max e Single-Supply Operation 

@ Low Change In Offset Voltage With @ Common-Mode Input Voltage Range Includes 
Temperature ... 0.003 n.V/°C Typ the Negative Rail 

e Low Input Offset Current ... 30 pA Max @ No Noise Degradation With External 


© Ayo .-. 120 dB Min Capacitors Connected to Vpp- 


e CMRR and ksyp ... 110 dB Min 
macromodel — applies to ICL7652, LTC1052, LTC7652 


* ICL7652 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/07/90 AT 10:36 
* REV (B) SUPPLY VOLTAGE: +5 V 

* CONNECTIONS : NONINVERTING INPUT 

* INVERTING INPUT 


Level-| Macromodels be 


| 
s | | POSITIVE POWER SUPPLY 
" | | | NEGATIVE POWER SUPPLY 
5d lL bok Carers 
va ee wre eet oe 
«SUBCRT -ICL7652. 1-2 3. 4-5 
* 
ef 11 12 3.804E-12 VLE ..91.:. 0: DE 3.200 
a 6 7 20.00E-12 VLN 0-92 DC: 3.290 
DC S83. 02 -MODEL DX D(IS=800.0E-18) 
DE 54 5 DX -MODEL JX PJF(IS=500.0E-15 BETA=564.0E-6 
DLP 90 91 DX + VTO=-.183) 
DLN 92 90 DX . ENDS 
DP 4-3 Dz 
EGND 99 0O POLY(2) (3,0) (4,0) 
Sat eee aa 


FB 7 99 POLY(5) VB VC VE VLP VLN 0 
+ 1.342E9 -2E9 2E9 2E9 -2E9 

GA 6 6 6G 11 242.125: 7E-6 

GCM 0 6 10 99 25E-12 

Iss 3 10 DC 56.00E-6 


HLIM 90 O VLIM 1K 
J1 ka 4 200k 
J2 pe cee ee he Beeb 
R2 6° 9 100.0E3 


RD1 60 11 7.958E3 

RD2 60 12 7.958E3 

ROL eS 265 

RO2 7. 39-165 

RP 3 4 6.667E3 
RSS 10 99 3.57156 
VAD 60 4 -.7 

VB 9. 0- DE 0 

Ve -3:53.de «84 

VE 54 40C .74 

Vis *-7- 3c. 0 


Macromodels, simulation models, or other models . Copyright © 1991, Texas Instruments Incorporated 
provided by Ti, directly or indirectly, are not v 

warranted by Tl as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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LF347 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 

AUGUST 1991 
e Low Input Bias Current ... 50 pA Typ e Wide Gain Bandwidth ... 3 MHz Typ 
e@ Low Input Noise Current e High Slew Rate ... 13 V/us Typ 


0.01 pA/VHz Typ 


e Low Total Harmonic Distortion 


e Pin Compatible With the LM348 


e@ Low Supply Current ... 8mA Typ 


a macromodel — applies to LF347, LF347B 


ro * LF347 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 

) * CREATED USING PARTS RELEASE 4.01 ON 07/05/89 AT 13:19 

S * (REV N/A) SUPPLY VOLTAGE: +15 V 

12 * CONNECTIONS: NONINVERTING INPUT 

= * | INVERTING INPUT 

s * | | POSITIVE POWER SUPPLY 

© * | | | NEGATIVE POWER SUPPLY 

o * | | | | ourpur 

3 » fe oe ee 

"4 .SUBCKT LF347 12345 

@ * 

7 
Gi) 44 44 4 4668213 .MODEL DX D(IS=800.0E-18) 
C2 6 7 15.00E-12 .MODEL JX PJF(IS=25.00E-12 
DC 5 53 Dx + BETA=235.1E-6 VTO=-1) 
DE 54 5 Dx . ENDS 


DLP 90 91 DX 
DLN 92 90 DX 
DP 4 3 DX 
EGND 99 0O POLY(2) (3,0) (4,0) 0 


+ 
ur 
ul 


FB 7 99 POLY(5) VB VC VE VLP 
VLN 0 14.15E6 -10E6 10E6 10E6 -10E6 
GA 6 01112 282.8E-6 

GCM 0.. .6°10-99 1. 53908-8 

Iss 3-10: DC 195.0E-6 


+ 


HLIM 90 O VLIM 1K 
J1 5 A Sa Bae 2 ae a 
J2 12 110 JX 
R2 6 9 100.0E3 
RD1 4 t1..3.53623 
RD2 4 12 3.536E3 
RO1 8. "5-50 

RO2 7-39 35 

RP 3 4 15.00E3 
RSS 10 99 1.026E6 
VB S:- 6 DC: 0 

vc 3.53 be 2.200 


VE 54 4 DC 2.200 
VIM 7-28: DE 0 
Nae 91.0 OC: 25 
VLN 0 92 DC 25 


Macromodels, simulation models, or other models 


z Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not v] 
warranted by Ti as fully representing all of the TEXAS 
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semiconductor product to which the model relates. INST RUMENTS 
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LF351 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Low Input Bias Current ... 50 pA Typ e internally-Trimmed Offset Voltage 
e Low Input Noise Voltage ... 18 nV/VHz Typ 10 mV Typ 
_@ Low Input Noise Current ... 0.01 pAN/Hz e High Slew Rate ... 13 V/us Typ 
e Low Supply Current ... 1.8 mA Typ e Wide Gain Bandwidth ... 3 MHz Typ 


© High Input Impedance ... 1012 0 e Pin Compatible With Standard 741 


@ Low Total Harmonic Distortion 


macromodel — applies to LF351 


* LF351 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 07/05/89 AT 08:19 
* (REV N/A) SUPPLY VOLTAGE: +15 V 


Level-| Macromodels - 


* CONNECTIONS: |NONINVERTING INPUT 

* | INVERTING INPUT 

* | | POSITIVE POWER SUPPLY 

* | | | NEGATIVE POWER SUPPLY 

? L bt ere 

* at ee Se 

.SUBCKT LF351 3-4-5 

* 
Cl 11 12 3.498E-12 .MODEL DX D(IS=800.0E-18) 
C2 6 7 15.00E-12 .MODEL JX PJF(IS=12.50E-12 
DC 5 53 Dx + BETA=250.1E-6 VTO=-1) 
DE 54 5 DX . ENDS 


EGND 99 0O POLY(2) (3,0) (4,0) 


+ 
oO 
ul 
UI 


FB 7 99 POLY(5) VB VC VE VLP 
+ VLN 0 28.29E6 -30E6 30E6 30E6 -30E6 
GA 6 011 12 282.8E-6 
GCM G6 10°99:3.5308-5 
Iss 3.20 DC. 195 .0E-6 
HLIM 90 O VLIM 1K 
J1 Zi 06 62 LOO 
J2 ta” 2 EO ee 


R2 6 9 100.0E3 
RD1 4 11 3.536E3 
RD2 4 12 3.536E3 
RO1 8B. 5-50 

RO2 7 99 25 

RP 3 4 15.00E3 
RSS 10 99 1.026E6 
VB 9 0-3-0 

vc 3 53 DC 2.200 


VE 54 4 DC 2.200 
VLIM 7 6 DC-9 

Vur- S91 .. 0 DC.30 
VLN 0 92 DC 30 


Macromodels, simulation models, or other models : Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i, 
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semiconductor product to which the model relates. INST RUMENTS 
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LF353 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-i MACROMODEL 

AUGUST 1991 

Low Input Bias Current ... 50 pA Typ @ High Input Impedance ... 10120 Typ 
Low Input Noise Current e Internaliy-Trimmed Offset Voltage 


0.01 pA/VHz Typ 
Low Input Noise Voltage ... 18 nV/VHz Typ 
Low Supply Current ... 3.6 mA Typ 


e Wide Gain Bandwidth ... 3 MHz Typ 
e High Slew Rate ... 13 V/us Typ 


- macromodel — applies to LF353 


SJOPOWOIIeWy |-|9Ae7 


* 


* 


* 


* 


* 


¢ ££ + 


* 


LF353 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
CREATED USING PARTS RELEASE 4.01 ON 06/27/89 AT 08:19 
(REV N/A) SUPPLY VOLTAGE: +15 V 

CONNECTIONS: NONINVERTING INPUT 

INVERTING INPUT 


| 
| | POSITIVE POWER SUPPLY 
| | | NEGATIVE POWER SUPPLY 
i. 1. Eta 
ee tees Boe os 
.SUBCKT LF353 Say Be ae 

Gr 11 12 3.498E-12 

C2 6 7 15.00E-12 

DC 5 53 DX 

DE 54. 5-Dx 

DLP 90 91 Dx 

DLN 92 90 DX 

DP Wi. Be 2 > 

EGND 99 0 POLY(2) (3,0) (4,0) 0 .5 .5 

FB 7 99 POLY(5) VB VC VE VLP VLN 0 28.29E6 -30E6 30E6 30E6 -30E6 


GA 6 01112 282.8E-6 
GCM 0-6 410 99 1 .S908-9 
Iss 3.10 DC 195.0E-6 
HLIM 90 O VLIM 1K 

J1 eS ee ies =! eae Ps 

J2 ba A OE 

R2 6 9 100.0E3 

RD1 4 11 3.536E3 

RD2 4 12 3.536E3 

RO1 S350 

RO2Z 7 99 11.62 

RP 3 4 15.00E3 

RSS 10 99 1.026E6 

VB S$: “0. ne°0 

ve 3 93. De..2 800 

VE 54 4 DC 2.200 

Viuim: 7 - 8° De: 9 

Wie? Pa i pe 38 

VLN 0 .92..RC.:30 


-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJF(IS=12.50E-12 BETA=250.1E-6 VTO=-1) 


- ENDS 

Macromodels, simulation models, or other models ! Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i, 

warranted by Ti as fully representing all of the TEXAS 


specifications and operating characteristics of the 


semiconductor product to which the model relates. INST RUMENTS 
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macromodel — applies to LF411C 


@ Low Input Noise Current 
0.01 pA/VHz Typ 


@ Low Supply Current ... 2.0 mA Typ 


LF411C 


OPERATIONAL AMPLIFIER MACROMODEL 


e Low Input Bias Current ... 50 pA Typ e High Input Impedance ... 1012 .Q Typ 


* LF411C OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 


* CREATED USING PARTS RELEASE 4.01 ON 06/27/89 AT 08:19 
SUPPLY VOLTAGE: +15 V 
NONINVERTING INPUT 
INVERTING INPUT 

POSITIVE POWER SUPPLY 
NEGATIVE POWER SUPPLY 
| OUTPUT 


* (REV N/A) 
* CONNECTIONS: 


-SUBCKT LF411C 


* 


Ci ye 
C2 6 
DC 5 
DE 54 
DLP 90 
DLN 92 
DP 4 
EGND 99 
FB § 
GA 6 
GCM 0 
Iss 3 
HLIM 90 
J1 is 
J2 12 
R2 6 
RD1 4 
RD2 4 
RO1 8 
RO2 7 
RP 3 
RSS 10 
VB 9 
ve 3 
VE 54 
VLIM 7 
VLP 91 
VLN 0 
-MODEL DX 
-MODEL JX 
- ENDS 


ae 
ee 
ie a 
ee Re oe 
‘2-3: 4.5 
12 3.498E-12 

7 15.00E-12 

as Dx 


0 POLY(2) (3,0) 


(4,0): .0:..5 5 


LEVEL-| MACROMODEL 


AUGUST 1991 


Low Total Harmonic Distortion 


Low 1/f Noise Corner ... 50 Hz Typ 


99 POLY(5) VB VC VE VLP VLN 0 28.29E6 -30E6 30E6 30E6 -30E6 


0 11 12 282.8E-6 
6 10 99 1.590E-9 
10 DC 195.0E-6 

0 VLIM 1K 
210 Jx 
110 JX 
9 100.0E3 
1 3.536E3 

12 3.536E3 

5 50 

99. 25 

4 15.00E3 

99 1.026E6 

0 DC 0 

53 DC 2.200 

4 DC 2.200 

8 DC 0 

0 DC 30 

92 DC 30 
D(IS=800.0E-18) 


PJUF (IS=12.50E-12 BETA=250.1E-6 VTO=-1) 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by TI as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 
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LF412C 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 
e Low Input Bias Current ... 50 pA Typ e High Input Impedance ... 10129 Typ 
@ Low Input Noise Current e Internally-Trimmed Offset Voltage 


0.01 pA/VHz Typ 


e@ Low Supply Current ... 4.5 mA Typ 


e Wide Gain Bandwidth ... 3 MHz Typ 
e High Slew Rate ... 13 V/us Typ 


macromodel — applies to LF412C 
* LF412C OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 06/27/89 AT 08:19 
* (REV N/A) SUPPLY VOLTAGE: +15 V 
* CONNECTIONS: NONINVERTING INPUT 
= | INVERTING INPUT 
si | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
* Lb FE eaireoer 
* Bee oe ek a 
-SUBCKT LF412C L668) 6.5 
* 
Ci 11 12 3.498E-12 
C2 6 7 15.00E-12 
DC > 53-02% 
DE 54-15. “DZ 
DLP 90 91 DX 
DLN 92 90 DX 
DP 43 DS 
EGND S39 .0.POLY(2) (3,0). (4,0) 0 .5 .5 
FB 7 99 POLY(5) VB VC VE VLP VLN 0 28.29E6 -30E6 30E6 30E6 -30E6 
GA 6 0 22 -12-282.88=6 
GCM 0 610 99 1.590E-9 
Iss 3 10 DC 195.0E-6 
HLIM 90 O VLIM 1K 
J1 ok: a wade 
J2 dia EO are 
R2 6 9 100.0E3 
RD1 4 11.3..536E3 
RD2 4 12° 3:.536E3 
RO1 a Sao 
RO2 1 > 932325 
RP 3 >.@-15 0083 
RSS 10 99 1.026E6 
VB o- 8 he. 
ve 3: Sa>ae 2. a00 
VE 54. - @: 2.200 
Wise < 7° =: 3 BCD 
Vie St. eee . 30 
VLN 0 92 DC 30 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PUF(IS=12.50E-12 BETA=250.1E-6 VTO=-1) 
- ENDS 
Macromodels, simulation models, or other models . Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i 
spacifications and operating ‘charectottllos of the TEXAS Ww 
panioonieeier product to which the model relates. INST RUMENTS 
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LM101A 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 
AUGUST 1991 
e Low Input Currents @ No Latch-Up 
e Low Input Offset Parameters @e Wide Common-Mode and Differential Voltage 
e Adjustable Frequency and Transient Response Rengee 
Characteristics e Same Pin Assignments as uA709 
e Short-Circuit Protection e Designed to Be interchangeable With National 


© Offset-Voltage Null Capability Semiconductor LM101A and LM301A 


macromodel — applies to LM101A, LM201A 


A 

* LM101A OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 2 
* CREATED USING PARTS RELEASE 4.01 ON 07/06/89 AT 12:20 Oo 
* (REV N/A) SUPPLY VOLTAGE: +15 V = 
* CONNECTIONS: NONINVERTING INPUT ° 
* | INVERTING INPUT o) 
* | | POSITIVE POWER SUPPLY © 
* | | | NEGATIVE POWER SUPPLY = 
* | | | | ourpur at 
* | | | | | COMPENSATION = 
* Pach te poe ® 
.SUBCKT LM101A 1234567 wel 
* 

C1 11 12 6.996E-12 VLP 91 0 DC 25 

pc 5 53 DX VLN 0 32 De 25 

DE 54 5 DX .MODEL DX D(IS=800.0E-18) 

DLP 90 91 Dx -MODEL QX NPN(IS=800.0E-18 BF=250) 

DLN 92 90 Dx - ENDS 

DP 4 3 Dx 

EGND 99 0 POLY(2) (3,0) (4,0) 
Ce ar ae 

FB 7 99 POLY(5) VB VC VE VLP 


+ VLN 0 53.05E6 -50E6 50E6 50E6 -50E6 
GA 6 041112 156.8E-6 
GCM 0 610 99 2.682E-9 


IEE 10 4 DC 15.06E-6 
HLIM 90 O VLIM 1K 

Qi 42 2043-902 

Q2 12 1414 QX 

R2 6 9 100.0E3 


RC1 3 22. 6.631383 
RC2 3 12 6.631E3 
RE1 13 10 3.16953 
RE2 14 10 3.169E3 
REE 10 99 13.28E6 


RO1 S30 

RO2 1 33:22 

RP 3 4 16.81E3 
VB o° 6 tC 8 

ve 3.53 DC 2.790 


VE 54 4 DC 2.700 
VIN. 7.-.8 DOC 


Macromodels, simulation models, or other models z Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i 

— by Tl Be fully a = . _ TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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LM107 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-] MACROMODEL 
AUGUST 1991 
@ Low Input Currents @ Short-Circuit Protection 
e No Frequency Compensation Required e No Latch-Up 
e Low Input Offset Parameters e Wide Common-Mode and Differential Voltage 
Ranges 


macromodel — applies to LM107, LM207 


SJOPOWOIIEI\ |-|9A97] eo. 


* LM107 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 07/06/89 AT 10:20 
* (REV N/A) SUPPLY VOLTAGE: +15 V 
* CONNECTIONS: NONINVERTING INPUT 
* | INVERTING INPUT 
* | | POSITIVE POWER SUPPLY 
is | | | NEGATIVE POWER SUPPLY 
* |b Bearer 
* a BPRS SP fetes 
.SUBCKT LM107 2 RAS 
* 
ei 11 12 6.996E-12 
C2 6 7 30.00E-12 
DC 5 53 Dx 
DE 5¢: 3 DX 
DLP 90 91 DX 
DLN 92 90 DX 
bY. 4. 3D 
EBGND 99-0 POLY(2) (3,0) (4,0) 0°35 .5 
FB 7 99 POLY(5) VB VC VE VLP VLN 0 53.05E6 -50E6 50E6 50E6 -50E6 


GA 6 011 12 156.8E-6 
GCM 0 610 99: 2.682E-9 


IEE 10 4 DC 15.06E-6 
HLIM 90 O VLIM 1K 

Ql aS we be Se 

Q2 a2 2244-2 

R2 6 9,.100.0E3 

RC1 3 tl 6.63183 


RC2 3 12 6.631E3 
RE1. 13 10 °:3.; 16953 
RE2 14 10 3.169E3 
REE 10 99 13.28E6 


RO1 S330 

RO2 ya 5 I 

RP 3. 4-16.86183 
VB oS: Be 0 

vc 2 ao Do aed 


VE 54 4 DC 2.700 
Wii. 7 (Be DCO 
VLP 91 0 DC 25 
VLN 0 92 DC 25 
-MODEL DX D(IS=800.0E-18) 
-MODEL QX NPN(IS=800.0E-18 BF=250) 


- ENDS 
Macromodeis, simulation models, or other models r Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not f, 
warranted by Tl as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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LM301A 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


Low Input Currents e No Latch-Up 


@ Low Input Offset Parameters e Wide Common-Mode and Differential Voltage 
e Adjustable Frequency and Transient Response ii ai 

Characteristics @ Same Pin Assignments as uA709 
e Short-Circuit Protection @ Designed to Be Interchangeable With National 


© Offset-Voltage Null Capability Semiconductor LM101A and LM301A 


macromodel — applies to LM301A 


* LM301A OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 09/01/89 AT 13:14 
* (REV N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS : NONINVERTING INPUT 

¥ INVERTING INPUT 


| 
sd | | POSITIVE POWER SUPPLY 
we: | | | NEGATIVE POWER SUPPLY 
26 LA 1 Oueraor 
» | | | | | COMPENSATION 
* as Fa es ee ae See 
.SUBCKT LM301A ee ee ee Se a 


* 


Sse 


Ci 11 12 7.977E-12 Vur 32. 0: Be-25 
DC 5 §3 Dx VLN 0 92 DC 25 
DE 54: 5- DE -MODEL DX D(IS=800.0E-18) 
DLP 90 91 Dx -MODEL QX NPN(IS=800.0E-18 BF=107.1) 
DLN 92 90 DX - ENDS 
DP 4 3 DX 
EGND 99 0O POLY(2) (3,0) (4,0) 
45.5 
FB 7 99 POLY(5) VB VC VE VLP 


+ VLN 0 42.44E6 -40E6 40E6 40E6 -40E6 
GA 6 @ Tl t2388.5E-6 


GCM 0 6.10 99-3.352E-9 
IEE 10 4 DC 15.14E-6 
HLIM 90 O VLIM 1K 

Ql Re 2S ES 

Q2 12..-1 14 QF 

R2 6.9 200,683 

RC1 3 2a Sx ouone 


RC2 3 12 5.305E3 
RE1 13 10 1.839E3 
RE2 14 10 1.839E3 
REE 10 99 13.21E6 
RO1 Ss": So 

RO2 i -9325 

RP 3 4 16.81E3 
VB ee 
Vo.3 53° DC 2.600 
VE 54 4 DC 2.600 
Vase. 7° 3-DC 0 


Macromodels, simulation models, or other models ‘ Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not v] 

reset by Tl ie fully fesse. = . ~ TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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Level-| Macromodels ha 
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LM307 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-1 MACROMODEL 
AUGUST 1991 
e Low Input Currents ® Short-Circuit Protection 
@ No Frequency Compensation Required @ No Latch-Up 
e Low Input Offset Parameters e Wide Common-Mode and Differential Voltage 
Ranges 


macromodel — applies to LM307 


* LM307 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 09/01/89 AT 10:21 
* (REV N/A) SUPPLY VOLTAGE: +15 V 
* CONNECTIONS: NONINVERTING INPUT 
| INVERTING INPUT 
| | POSITIVE POWER SUPPLY 
| | | NEGATIVE POWER SUPPLY 
lt bh ores 
‘ee ee ee eae 
.SUBCKT LM307 1-3: 3-4-5 


* 


3 11 12 8.887E-12 

C2 6 7 30.00E-12 

DC 5 S53. Dx 

DE 54. 5 DX 

DLP 90 91 DX 

DLN 92 90 DX 

DP 4 3 DX 

EGND 99 0 POLY(2) (3,0) (4,0) 0 .5 .5 


FB 7 99 POLY(5) VB VC VE VLP VLN 0 42.44E6 -40E6 40E6 40E6 -40E6 
GA 6 01112 188.5E-6 

GCM O 6 10 99 3.352E-9 

IEE 10 4 DC 15.14E-6 

HLIM 90 O VLIM 1K 

Ql to a ke Ow 

Q2 12 1414 QX 

R2 6 9 100.0E3 

RC1 a 33a 


RC2 Sta: 2 abe 

REL 13 10 1.83953 

RE2 14 10 1.83953 

REE 10 99 13.21E6 

RO1 See 

RO2 i ge ao 

RP 3. & 16.8183 

VB 9: O- DS -0 

ve 3 53 De 2.600 

VE 54 4 DC 2.600 

Vain 7° 836.0 

Vue. -S2-- O- De-25 

VLN 0 92 DC 25 
-MODEL DX D(IS=800.0E-18) 
-MODEL QX NPN(IS=800.0E-18 BF=107.1) 


- ENDS 

Macromodels, simulation models, or other models : Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not v 

warranted by Tl as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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LM308 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


Input Offset Current ... 200 pA Max at 25°C e Supply Voltage Range ... +2Vto+18V 
for LM108, LM108A anaes 
@ Applications: 


e Input Bias Current ... 2 nA Max at 25°C for Integrators 
LM108, LM108A Transducer Amplifiers 


@ Supply Current ... 600 A Max at 25°C for _ iii 
LM108, LM108A g 
e Designed to Be Interchangeable With National 
e Input Offset Voltage ... 500 nV Max : 
at Ta = 25°C for LM108A, LM308A LM108 Series and Linear Technology LM108 


Series 
e Offset Voltage Temperature Coefficient 
5 wV/°C Max for LM108A, LM308A 


macromodel — applies to LM108, LM108A, LM308, LM308A 


* LM308 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS RELEASE 4.01 ON 08/30/89 AT 09:24 
* (REV N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS : NONINVERTING INPUT 

La INVERTING INPUT 

POSITIVE POWER SUPPLY 

NEGATIVE POWER SUPPLY 


COMPENSATION 


+ + & & 


Se 
a™ 
“J - 


| 
ES 
are es 
ee 
ae ees 
Mes bet 
-SUBCKT LM308 6 SR 


* 


Cu 11 12 6.887E-12 VB o°- Ope"o 
DC 5 S20 vc 3S. oo De 2,600 
DE 54° 5 DZ VE 54 4 DC 2.600 
DLP 90 91 Dx VoL. FBO 
DLN 92 90 DX Vir 921" 8 bes 
DP r eoree tep é > VLN O82. DC°-6 
EGND 99 0 POLY(2) (3,0) (4,0) -MODEL DX D(IS=800.0E-18) 
ree, Suse pee -MODEL QX NPN(IS=800.0E-18 BF=2.000E3) 
FB 7 99 POLY(5) VB VC VE VLP - ENDS 


+ VLN 0 19.59E6 -20E6 20E6 20E6 -20E6 
GA 6 -0 11 12 122.55-6 


GCM 0 610 99 6.891E-9 
IEE 10 4 DC 6.003E-6 
HLIM 90 O VLIM 1K 

Ql p He Seeing fae Es eae 

Q2 aa 3a: OX 

R2 6 9 100.0E3 


RC1 > il -@.16i83 

RC2 3 12 8.161E3 

GEL 13-10 (10,13) 2.172E-3 
GE2 14 10 (10,14) 2.172E-3 
REE 10 99 33.32E6 

RO1 S37 ao 

RO2 ¢ See: Bae 


RP a: -@7392:683 
Macromodels, simulation models, or other models ; Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not t} 
warranted by Ti as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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Level-| Macromodels 


co 


SJOPOWOOPW |-[@A97J 


LM318 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 

AUGUST 1991 

Small-Signal Bandwidth ... 15 MHz Typ e Internal Frequency Compensation 

Slew Rate ... 50 V/us Min e Input and Output Overload Protection 

Bias Current ... 250 nA Max (LM218) e Same Pin Assignments as General-Purpose 


Supply Voltage Range ... +5Vto +20 V 


Operational Amplifiers 


macromodel — applies to LM218, LM318 


* LM318 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS RELEASE 4.01 ON 09/08/89 AT 08:27 
* (REV N/A) 
* CONNECTIONS : NONINVERTING INPUT 


* 


+* *£ € * 


-SUBCKT LM318 


* 


oh § 


ak 


12 
7 


SUPPLY VOLTAGE: +15 V 


INVERTING INPUT 
POSITIVE POWER SUPPLY 
NEGATIVE POWER SUPPLY 


| 
at 
Pl 
Bee 
an 
1 2 


| 
| | OUTPUT 
ee 
3.475 
PS LL a ne ae Ea ee ea ME Ee 
8.50E-12 
25.00E-12 
DX 
DX 
DX 
DX 
DX 
POLY(2) (3,0) .(4,0) 0..5 .5 


. MODEL 
- MODEL 
- ENDS 


Macromodels, simulation models, or other models 


92 


POLY(5) VB VC VE VLP VLN 0 1.697E6 -2E6 2E6 2E6 -2E6 
12 2.474E-3 

10 99 13.25E-9 
DC 1.750E-3 
VLIM 1K 

13 OX 

14 Qx 

100.0E3 

424.4 

424.4 

394.7 

394.7 

114.3E3 

50 

50 

9.231E3 


DC 21 
De “ac 


D(IS=800.0E-18) 
NPN(IS=800.0E-18 BF=5.833E3) 


- Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not y] 
warranted by Ti as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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LM324 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-l MACROMODEL 
AUGUST 1991 
@ Wide Range of Supply Voltages: e Low Input Bias and Offset Parameters: 
Single Supply ... 3V to 30 V Input Offset Voltage ... 3mV Typ 
(LM2902 ... 3 V to 26 V) A Versions ... 2mV Typ 
or Dual Supplies Input Offset Current ... 2nA Typ 


Input Bias Current ... 20 nA Typ 


e@ Low Supply Current Drain Independent of A Versions ... 15 nA Typ 


Supply Voltage ... 0.8 mA Typ 
Differential Input Voltage Range Equal to 
Maximum-Rated Supply Voltage ... 32 V 
(26 V for LM2902) 


e Open-Loop Differential Voltage 


e Common-Mode Input Voltage Range Includes 
Ground, Allowing Direct Sensing Near Ground 


e internal Frequency Compensation 


macromodel — applies to LM124, LM224, LM224A, LM324, LM324A, LM2902 


* LM324 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS RELEASE 4.01 ON 09/08/89 AT 10:54 
* (REV N/A) SUPPLY VOLTAGE: 5 V 

* CONNECTIONS : NONINVERTING INPUT 

INVERTING INPUT 

POSITIVE POWER SUPPLY 

NEGATIVE POWER SUPPLY 

OUTPUT 


| 

pxg 
back ied 
Phin 
Pot 4 
i 2.3 


ei 11 12 5.544E-12 VB o De #0 

C2 6 7 20.00E-12 VO. 3,393) DE, 2< 2.00 

DC 2 oo oe VE 24 6 4 DOC 

DE 54 5 Dx VUIS. 7; &, 3C..0 

DLP $0 S31 DX VBP... 91 .;0. DE. 40 

DLN 92 90 DX VLN 0 92 DC 40 

DP 4 3.0Dz -MODEL DX D(IS=800.0E-18) 

EGND 99 0O POLY(2) (3,0) (4,0) -MODEL QX PNP(IS=800.0E-18 BF=250) 
OB cS - ENDS 

FB 7.99 POLY(5) VB VC VB VuP 


+ VLN 0 15.91E6 -20E6 20E6 20E6 -20E6 
GA 6. O@ Ll 32 125..78=-6 
GCM 0 610 99 7.067E-9 
IEE 3 10 DC 10.04E-6 
HLIM 90 O VLIM 1K 


Ql Oh te ee 
Q2 ka; 2 26-68 
R2 6 3-100, 0E3 
RC1 4 -3%..7. 95783 


RC2 4 12 7.957E3 
Rei: 13. 10.2.77383 
RE2 14 10 2.773E3 


REE 10 99 19.92E6 

RO1 Ss. 5-50 

RO2 7 99 50 

RP 3 4 30.3183 
Macromodels, simulation models, or other models : Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not wip 
warranted by TI as fully representing all of the 


specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 » DALLAS, TEXAS 75265 3-15 


Level-| Macromodels ae 
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LM348 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-! MACROMODEL 
AUGUST 1991 
e uA741 Operating Characteristics e Class AB Output Stage 
e Low Supply Current Drain ... 0.6 mA Typ @ Input/Output Overload Protection 


(Per Amplifier) e Designed to Be Interchangeable With National 


e Low Input Offset Voltage LM148, LM248, and LM348. 


e Low Input Offset Current 


macromodel ms applies to LM148, LM248, LM348 


* LM348 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS RELEASE 4.01 ON 09/14/89 AT 15:56 
* (REV N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS : NONINVERTING INPUT 

INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
ee Ll bh -eereror 
- het aes 
.SUBCKT LM348 2:3 £3 
* 
EEE Be OES ES ET ERLE Ee De CRIES IE 8 BSS FSMD ES SES TRE IAL ETE AS 2 BE RES Oe Snare ee DEON ne eA CC 
C1 11 12 9.461E-12 .MODEL DX D(IS=800.0E-18) 
C2 6 7 30.00E-12 .MODEL QX NPN(IS=800.0E-18 BF=250) 
DC 5 53 DX . ENDS 
DE 54 5 DX 
DLP 90 91 DX 
DLN 92 90 DX 
DP ‘33-5 
EGND 99 0O POLY(2) (3,0) (4,0) 
0-25: .5 
FB 7 99 POLY(5) VB VC VE VLP 


+ VLN 0 4.715E6 -5E6 5E6 5E6 -5E6 
GA 6 0O 11 12 256.2E-6 
6 10 99 4.023E-9 
4 DC 15.06E-6 
HLIM 90 O VLIM 1K 
a i3 O22 
1 14 QxX 
9 100.0E3 
RC1 3 11 4.420E3 
RC2 3 12 4.420E3 
RE1 13 10 968 
RE2 14 10 968 
REE 10 99 13.28E6 


RO1 & .. 5-150 

RO2 7 32.450 

RP 3 4 51.28E3 
VB See) Bees 2 ei | 

vc 2: Sa. DC 3 6O0 


VE 54 4 DC 3.600 
Vibe 7. oe SD 
Mie S26 eae 
VLN 0 92,-DC- 25 


Macromodels, simulation models, or other models ‘ Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i, 

we by Tl bi. Best figelmactsns, it - TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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LM358 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-1 MACROMODEL 
AUGUST 1991 
e Wide Range of Supply Voltages: @ Low Input Bias and Offset Parameters: 
Single Supply ... 3 V to 30 V Input Offset Voltage ... 3 mV Typ 
(LM2904 ... 3 V to 26 V) A Versions ... 2mV Typ 
or Dual Supplies input Offset Current ... 2nA Typ 


Input Bias Current ... 20 nA Typ 


e Low Supply Current Drain Independent of A Versions ... 15nA Typ 


Supply Voltage ... 0.7 mA Typ 
Differential Input Voltage Range Equal to 
Maximum-Rated Supply Voltage ... +32 V 
(+26 V for LM2904) 


e Open-Loop Differential Voltage 


@ Common-Mode Input Voltage Range Includes 
Ground, Allowing Direct Sensing Near Ground 


e Internal Frequency Compensation 


macromodel — applies to LM158, LM258, LM258A, LM358, LM358A, LM2904 


* LM358 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS RELEASE 4.01 ON 09/08/89 AT 10:54 
* (REV N/A) SUPPLY VOLTAGE: +5 V 

* CONNECTIONS : NONINVERTING INPUT 

* INVERTING INPUT 


Level-| Macromodels ses 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
- Lt 1b OUreur 
* ESE #44 
.SUBCKT LM358 Bey Ge. oe ae 
* 
Cl. 11 12 5.544E-12 VB >. .0-D0 4 
C2 6 7 20.00E-12 vc 3 53 DC 2.100 
DC 5 53 Dx Ve: S44. pe’ =6 
DE 54 5 Dx VLIM 7 8 DC 0 
DLP 90 91 Dx VLP 91 0 DC 40 
DLN 92 90 Dx VLN 0 92 DC 40 
DP ¢ “3 .MODEL DX D(IS=800.0E-18) 
EGND 99 0 POLY(2) (3,0) (4,0) .MODEL QX PNP(IS=800.0E-18 BF=250) 
+ 0°85 . ENDS 
FB 7 99 POLY(5) VB VC VE VLP VLN 
+ 0 15.91E6 -20E6 20E6 20E6 -20E6 
GA 6 011 12 125.72-6 


GCM 0 610 99 7.067E-9 
IEE 3 10 DC 10.04E-6 
HLIM 90 O VLIM 1K 
Ql th 4 oe ee 
Q2 12 114 QXx 
R2 6° 9: 190.083 
RC1 4 11 7.95753 
RC2 412 7.957E3 
REL. 13°10 2.773E3 
RE2 14 10 2.773E3 
REE 10 99 19.92E6 
a. <a Oe 
RO2 #3350 
RP 3 4 30.31E3 


provided by Tl, directly or indirectly, are not 
warranted by Tl as fully representing all of the 
specifications and operating characteristics of the 


semiconductor product to which the model relates. INST RUMENTS 
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Macromodels, simulation models, or other models sl Copyright © 1991, Texas Instruments Incorporated 
wip 
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LT1007 


OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 


AUGUST 1991 


@ Maximum Equivalent Input Noise Voltage: 
3.8 nV/VHz at 1 kHz 
4.5 nVNHz at 10 Hz 


e@ Low Peak-to-Peak Equivalent Input Noise 
Voltage .. .60 nV Typ From 0.1 Hz to 10 Hz 


e Slew Rate... 2.5 V/us Typ 


e Differential Voltage Amplification: 
5 V/uV Min, Ry = 2 kQ 
3.5 V/uV Min, Ry = 600 Q 


macromodel — applies to LT1007, LT1007A 


* LT1007 OPERATIONAL AMPLIFIER “MACROMODEL” 


Input Offset Voltage . . . 60 pV Max 


Average Temperature Coefficient of Input 
Offset Voltage ... 1 uV/°C Max 


Common-Mode Rejection Ratio 
110 dB Min 


SUBCIRCUIT 


* CREATED USING PARTS RELEASE 4.01 ON 06/27/89 AT 14:29 


* (REV N/A) 
* CONNECTIONS: NONINVERTING INPUT 


INVERTING INPUT 


SUPPLY VOLTAGE: +/-15 


. | | POSITIVE POWER SUPPLY 
" | | | NEGATIVE POWER SUPPLY 
ad bot. bo oteaaror 
. Ws Bes hae bee 
-SUBCKT LT1007 pia” ee 
* 
ac a ee ce ee ne ee 
cz 11 12 3.498E-12 RP 3° 4" TE aie 
C2 6 7 15.00E-12 VB 9: 0.30 48 
DC oe a ve 3 53 pe 2.200 
DE S43 D2 VE 54: 4-DC. 2.200 
DLP 90 91 DX Vide Ts oe 8 
DLN 92 90 DX ViP:: “S18 20.30 
DP 4 <3 DE VLN 0 92 DC 30 
EGND 99 0O POLY(2) (3,0) (4,0) -MODEL DX D(IS=800.0E-18) 
+ 0 18-55 -MODEL QX NPN(IS=800.0E-18 BF=1.250E3) 
FB 7 99 POLY(5) VB VC VE VLP VLN - ENDS 
+ 0 241.1E6 -200E6 200E6 200E6 -200E6 
GA 6 O 1112 800.1E-6 
GCM 0. 610 99 212.5E-12 
IEE 10 4 DC 37.53E-6 
HLIM 90 O VLIM 1K 
Ql Oh aoe ieee oc ER a > 
Q2 La °3. 44 (OR 
R2 6 9 100.0E3 
RC1 32 1423°°1.32084 
RC2 3 1i2-1.32683 
GE1. 13°.10 (10,43): 18 -78E=3 
GE2 14 10 (10,14) 18.78E-3 
REE 10 99 5.329E6 
RO1 Se ae 
RO2 7 38 248 
Macromodels, simulation models, or other models Copyright © 1991, Texas Instruments Incorporated 
provided by Ti, directly or indirectly, are not 43 
specifications and operating ‘charectoctstics of the TE 
semiconductor product to which the model relates. INST RUMENTS 
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LT1013 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-i MACROMODEL 


AUGUST 1991 


e Single-Supply Operation: e High Gain... 1.5 V/uV Min (RL = 2 kQ), 
Input Voltage Range Extends to Ground 0.8 V/uV Min (RL = 600 Q) for LT1013A 
Cena e: to Grune Ae Sinking e Low Supply Current. ..0.5 mA Max 


at 25°C for LT1013A 


e Input Offset Voltage ... 150 uA Max © Low Peak-to-Peak Noise Voltage 


at 25°C for LT1013A 0.55 uV Typ 
e Offset Voltage Temperature Coefficient ; 
2 uV/°C Max for LT1013A e Low Current Noise. . . 0.07 pA/VHz Typ 
e Input Offset Current. ..0.8 nA Max 
at 25°C for LT1013A 


macromodel — applies to LT1013, LT1013A, LT1013D 


* LT1013 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/18/90 AT 11:04 
* REV (N/A) SUPPLY VOLTAGE: 5V 

* CONNECTIONS : NONINVERTING INPUT 

INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
bg | | | NEGATIVE POWER SUPPLY 
* bdo AS Oereer 
* Pe - 
.-SUBCKT LT1013 » Wee ec, ay Te 
* 
Ci 11 12 5.887E-12 VB a: 8 be 
¢2 6 7 30.00E-12 vc 3 53 DC +1.300 
DC 5 53 Dx VE S44. 6 Be. 
DE 54 5 Dx VLIM- 7-8 DC 0 
DLP 90 91 Dx VLP 91 0 DC 25 
DLN 92 90 DX VLN 0 92 DC 25 
DP 4° 3 Ox -MODEL DX D(IS=800.0E-18) 
EGND 99 0O POLY(2) (3,0) (4,0) 0 .5 -MODEL QX PNP(IS=800.0E-18 BF=333.3) 
5 . ENDS 


FB 7 99 POLY(5) VB VC VE VLP VLN 
+ 0 204.6E6 -20E6 20E6 20E6 -20E6 


GA 6° 0 ti: LL]. .423,18-6 

GCM 0 610 99 225.7E-12 

IEE 3 10 DC 12.04E-6 

HLIM 90 O VLIM 1K 

Ql a Megas Bee Pe Wye Fg 

Q2 ‘Sige Gige © o 4 

R2 6 9: 100.083 

RC1 411 8.842E3 

RC2 412 8.842E3 

RE1 13 10 4.518E3 

RE2 14 10 4.518E3 

REE 10 99 16.62E6 

RO1 Sc 

RO2 fe ee 

RP 3 4 16.23E3 
Macromodels, simulation models, or other models ze. Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not wR | 
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semiconductor product to which the model relates. INST RUMENTS 
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LT1013 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-1 MACROMODEL 


AUGUST 1991 


e Single-Supply Operation: e High Gain... 1.5 V/uV Min (Ry = 2 kQ), 
Input Voltage Range Extends to Ground 0.8 V/uV Min (Ry = 600 Q) for LT1013A 
Output Swings to Ground While Sinking © Low Supply Current . . . 0.5 mA Max 
—— at 25°C for LT1013A 

e Input Offset Voltage... 150 uA Max et : 

at 25°C for LT1013A * gat ei pita Noise Voltage 


e Offset Voltage Temperature Coefficient 
2 wV/°C Max for LT1013A 


® Input Offset Current ...0.8 nA Max 
at 25°C for LT1013A 


e Low Current Noise... 0.07 pA/VHz Typ 


macromodel — applies to LT1013, LT1013A, LT1013D 


* LT1013 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 08/31/89 AT 09:41 
* (REV N/A) SUPPLY VOLTAGE: +/-15V 

* CONNECTIONS : NONINVERTING INPUT 

* INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
» | | | NEGATIVE POWER SUPPLY 
vd |. + + -1} OpDrPur 
og es ah Bee ed 
.SUBCKT LT1013 i232 405 
* 
ae § 11 12 6.495E-12 VB 9 0pDCc 0 
C2 6 7 20.00E-12 vc 3 53 DC 1.600 
DC 5 53 DX VE 54 4 DC 1.600 
DE 54 5 Dx VLIM.7 > 8 De: 9 
DLP 90 91 DX | VLP 91 0 DC 25 
DLN 92 90 Dx VLN 0 92 DC 25 
DP 4 33% .MODEL DX D(IS=800.0E-18) 
EGND 99 0 POLY(2) (3,0) (4,0) .MODEL QX PNP(IS=800.0E-18 BF=266.7) 
Oe 5 . ENDS 
FB 7 99 POLY(5) VB VC VE VLP VLN 


+ 0 3.865E9 -4E9 4E9 4E9 -4E9 
GA 6 @ 11 227 87 978-6 
GCM 0 6 10 99:98 71IE-12 
IEE 3.10: DC 8. 0308-6 
HLIM 90 O VLIM 1K 
Ql cs Gee” ae Bees 8 
Q2 12 1414 QX 
R2 6 9 100.0E3 
RC1 4 32 31,3283 
RC2 4 12 11.37E3 
RE1 13 10 4.883E3 
RE2 14 10 4.883E3 
REE 10 99 24.91E6 
RO1 oc 2 oe 
RO2 7 99 25 


RP 3. 423? fae 
Macromodels, simulation models, or other models _ Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not 4 
warranted by Ti as fully representing all of the Te 


specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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LT1037 


OPERATIONAL AMPLIFIER MACROMODEL 


Slew Rate... 11 V/us Min for LT1037 and 
LT1037A 


High Voltage Amplification: 
7 V/LV Min, Ry = 2 kQ 
3 V/uV Min, Ry = 600 Q 


macromodel — applies to LT1037, LT1037A 


* LT1037 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 08/29/89 AT 10:43 
* (REV N/A) SUPPLY VOLTAGE: +15V _ 

* CONNECTIONS : NONINVERTING INPUT 


* 


+ + + & 


-SUBCKT LT1037 


* 


INVERTING INPUT 

POSITIVE POWER SUPPLY 
NEGATIVE POWER SUPPLY 
| OUTPUT 
Pe4 
4 5 


4 
oe es 
ee 
Bee’ s 
Fa ae 


LEVEL-| MACROMODEL 


AUGUST 1991 


Maximum Equivalent Input Noise Voltage: e Low Input Offset Voltage . . . 25 u.V Max 
3.8 nV/VHz at 1 kHz 
4.5 nV/VHz at 10 Hz 


Low Peak-to-Peak Equivalent Input Noise 
Voltage ...60 nV Typ From 0.1 Hz to 10 Hz 


@ Low Input Offset Voltage Temperature 
Coefficient . . 


. 0.6 wV/°C Max 


Common-Mode Rejection Ratio 
117 dB Min 


sss sss rss se 


0 126.3E6 -100E6 100E6 100E6 -100E6 


C1 11 
C2 6 
DC 5 
DE 54 
DLP 90 
DLN 92 
DP os 
EGND 99 
.5 .5 
FB 7 
GA 6 
GCM 0 
IEE 10 
HLIM 90 
Ql 11 
Q2 12 
R2 6 
RC1 3 
RC2 S 
GE1 13 
GE2 14 
REE 10 


12 16.49E-12 RO1 S335 

7 12.00E-12 RO2 7.32 35 

53 DX RP o. & Ad cobs 

5 Dx VB ie Be AS 

91 DX ve 3 53 DC 2.200 

90 DX VE 54 4 DC 2.200 

ae BD. 4 VGIM- 4-72: 8) DC: 0 

0 POLY(2) (3,0) (4,0) Vie. Si ¢ De.25 

VLN 0 92 DC 25 

99 POLY(5) VB VC VE VLP VLN -MODEL DX D(IS=800.0E-18) 


01112 4.524E-3 - ENDS 
6 10 99 1.275E-9 

4 DC 180.0E-6 

0 VLIM 1K 

213 Qx 

1 14 Qx 

9 100.0E3 

11 221 
12 221 
10 (10,13) 15.072E-3 
10 (10,14) 15.072E-3 
99 Lilies 


Macromodels, simulation models, or other models 


provided by TI, directly or indirectly, are not j 
warranted by TI as fully representing all of the TEXAS 
specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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-MODEL QX NPN(IS=800.0E-18 BF=6.000E3) 


Copyright © 1991, Texas Instruments Incorporated 
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LTC1052 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Input Offset Voltage ... 5 uV Max at 25°C e Common-Mode Rejection Ratio Over Full 


e Temperature Coefficient of Input Offset Temparntire Ranges) 2 ae 


Voltage ... 0.01 pV/°C Typ e Supply Voltage Rejection Ratio Over Full 


e Long-Term Drift of Input Offset Voltage Temperature Range ... 120 dB Min 


100 nV/mo Typ @ Single-Supply Operation From 4.75 V to 16 V 
¢ Input Bias Current ... 30 pA Max at 25°C (Input Voltage Range Extends to Ground) 


e External Capacitors Can Be Returned to 
Vpp-— With No Noise Degradation 


e Differential Voltage Amplification Over Full 
Temperature Range ... 120 dB Min 


macromodel — applies to ICL7652, LTC 1052, LTC7652 


* LTC1052 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/07/90 AT 10:36 
* REV (B) SUPPLY VOLTAGE: +5 V 

* CONNECTIONS : NONINVERTING INPUT 

. INVERTING INPUT 


SJOPOWOIDeW |-|9Ae7 eo: 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
™ | | | | OUTPUT 
* ‘Tee ee lee Eat 
.SUBCKT LTC1052 123 45 
* 
ci 11 12 3.804E-12 VLIM 7 8 DC 0 
C2 6 7 20.00E-12 VLP 91 0 DC 3.100 
DC 5 53 Dx VLN 0 92 DC 3.100 
DE 54 5 Dx -MODEL DX D(IS=800.0E-18) 
DLP 90 91 Dx -MODEL JX PJF(IS=500.0E-15 
DLN 92 90 Dx + BETA=564.0E-6 VTO=-.183) 
DP 4-3 Dx . ENDS 
EGND 99 0 POLY(2) (3,0) (4,0) 


A eS 

FB 7 99 POLY(5) VB VC VE VLP VLN 
+ 0 1.342E9 -2E9 2E9 2E9 -2E9 

GA 62 O Al’ 12° 125.-78-s6 

GCM 0 6 10 99 25E-12 

Iss 3 10 DC 56.00E-6 


HLIM 90 O VLIM 1K 
J1 e224 2 as 
J2 bee Ae 
R2 6 9 100.0E3 


RD1 60 11 7.958E3 

RD2 60 12 7.958E3 

RO1 Ss. S265 

RO2 7-89..265 

RP 3 4 6.667E3 
RSS 10 $9 3.57156 
VAD 60 4 -.7 

VB 9.) 0. Be ..0 

VG 43 153.00, 84 

VE 54 4 DC .74 


Macromodels, simulation models, or other models 


; Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not j, 
warranted by TI as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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MC1458 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


Short-Circuit Protection Low Power Consumption 


e Wide Common-Mode and Differential e No Latch-Up 


Voltage Ranges @ Designed to Be Interchangeable With Motorola 


@ No Frequency Compensation Required MC1558/MC1458 and Signetics $5558/N5558 


macromodel — applies to MC1458, MC1558 


* MC1458 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 07/05/89 AT 09:09 


* (REV N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS: NONINVERTING INPUT 

* | INVERTING INPUT 

* | | POSITIVE POWER SUPPLY 

* | | | NEGATIVE POWER SUPPLY 
3 EF Pub + eereot 

* ae 

.SUBCKT MC1458 ) Se ee ae 


* 


af 11 12 4.664E-12 
C2 6 7 20.00E-12 
DC > 53 DZ 
DE 54 5 DX 
DLP 90 91 DX 
DLN 92 90 DX 


DP 4 3 DX 
EGND 99°" 0 POUT (2) €3,07° (4,0) 0°. 5-.5 
FB 7 99 POLY(5) VB VC VE VLP VLN 0 10.61E6 -10E6 10E6 10E6 -10E6 


GA 6 0.i1-12:137.78-6 
GCM 0 6 10 99 2.574E-9 


IEE 10 4 DC 10.16E-6 
HLIM 90 0O VLIM 1K 

Ql Sk. ae eke ae 

Q2 12 114 Qx 

R2 6 9 100.0E3 


RC1 > 22.7 -95:733 
RC2 3°12: 795783 
RE1 13 10 2.740E3 
RE2 14 10 2.740E3 
REE 10 99 19.69E6 
RO1 S.-° S250 

RO2 799: 150 


RP 3 4 18.11E3 
VB 0 oe -O 

Ve 3 53° BC 2.600 

VE 54 4 DC 2.600 
VuLM --.7= 8° DC 0 


Vur 32> 0 3G: 25 

VLN 0 92 DC 25 
-MODEL DX D(IS=800.0E-18) 
-MODEL QX NPN(IS=800.0E-18 BF=62.50) 
- ENDS 


Macromodels, simulation models, or other models 


heh by iF vena or thro oo = Ti wa 
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MC3403 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


Wide Range of Supply Voltages: e Internal Frequency Compensation 
Single Supply ... 3V to 36 V 
or Dual Supplies 


e Class AB Output Stage 


@ Short-Circuit Protection 


e Designed to Be Interchangeable With Motorola 
MC3303, MC3403 
e True Differential Input Stage 


e Low Input Bias Current 


macromodel — applies to MC3303, MC3403 


* MC3403 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/18/90 AT 13:26 
* REV (N/A) SUPPLY VOLTAGE: 5 V 

* CONNECTIONS : NONINVERTING INPUT 

5 INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
S Oh 4 -eeteor 
. Oe bs aes Se 
.SUBCKT MC3403 +2. 3428 
* 
C1 11 12 8.887E-12 VLIM 7: 6 De 0 
C2 6 7 30.00E-12 VLP 91 0 DC 30 
DC 5 53 Dx VLN 0 92 DC 30 
DE 54 5 Dx .MODEL DX D(IS=800.0E-18) 
DLP 90 91 Dx .MODEL QX PNP(IS=800.0E-18 BF=45) 
DLN 92 90 DX . ENDS 
DP 4°3°DE 
EGND 99 0 POLY(2) (3,0) (4,0) 0 
, ae re 


FB 7 99 POLY(5) VB VC VE VLP VLN 
+ 0 29.46E6 -30E6 30E6 30E6 -30E6 

GA 6 01112 188.5E-6 

GCM 0 610 99 5.961E-9 

IEE 3 10 DC 18.40E-6 


HLIM 90 O VLIM 1K 
Ql ps aaa San Se Be es @ 
Q2 12 114 QXx 
R2 6 9 100.0E3 
RC1 4 1%. 5.30583 


RC2 4 12 5.305E3 
RE1 13 10 2.379E3 
RE2 14 10 2.379E3 
REE 10 99 10.87E6 
RO1 So: 8-37.50 
RO2 4299 37..50 
RP 3 4 8.224E3 
VB 95° O- De 

VO. 3 53°) DC. 24+0a0 
VE 54 4 DC .62 


Macromodels, simulation models, or other models Copyright © 1991, Texas Instruments Incorporated 
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Single Supply ... 3V to 36 V 
or Dual Supplies 


@ Class AB Output Stage 


e True Differential Input Stage 


macromodel — applies to MC3303, MC3403 


* MC3403 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 09/08/89 AT 13:59 
* (REV N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS: NONINVERTING INPUT 

* INVERTING INPUT 

POSITIVE POWER SUPPLY 

NEGATIVE POWER SUPPLY 

| OUTPUT 

== 
45 


+ + + & 


| 

ae 
oe ee 
Road 
Paceoot 
a EE SB 


-SUBCKT MC3403 


* 


MC3403 


OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 


AUGUST 1991 


e Wide Range of Supply Voltages: e Low Input Bias Current 
@ Internal Frequency Compensation 
@ Short-Circuit Protection 


@ Designed to Be Interchangeable With Motorola 
MC3303, MC3403 


a Ee 


Ci 11 12 7.544E-12 -MODEL DX D(IS=800.0E-18) 
C2 6 7 20.00E-12 -MODEL QX PNP(IS=800.0E-18 BF=30) 
DC 2. So Ds - ENDS 


DE 54 5 Dx 
DLP 90 91 DX 
DLN 92 90 DX 


DP & = 3 Dz 
EGND 99 0O POLY(2) (3,0) (4,0) 
+: 9-45-25 
FB 7 99 POLY(5) VB VC VE VLP VLN 


+ 0 42.44E6 -40E6 40E6 40E6 -40E6 
GA 6 O11 12 130.7E-6 
GCM 0 610 99 2.235E-9 
IEE 3 10 DC 12.40E-6 
HLIM 90 O VLIM 1K 
Ql ca ae OF 
Q2 La 2°34 O02 
R2 6 9 100.0E3 
RC1 4 11 7.957E3 
RC2 4 12 7.957E3 
RE1 13 10 3.529E3 
RE2 14 10 3.529E3 
REE 10 99 16.13E6 
RO1 So. - 3-37.50 
RO2 739-34 530 
RP 3 4 43.62E3 
VB oO De 0 
ve: 3: 353 De .2.600 
VE 54 4 DC 2.600 
VIM: 7. 8: DC .0 
Vur >: 3. - 0: De 30 
VLN 0 92 DC 30 


Macromodels, simulation models, or other models 


provided by Tl, directly or indirectly, are not ] 
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NE5534 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-1 MACROMODEL 
AUGUST 1991 
Equivalent Input Noise Voltage e High Slew Rate ... 13 V/us Typ 
3.5 nVNHz Typ @ Wide Supply Voltage Range 
Unity-Gain Bandwidth ... 10 MHz Typ +3 Vto +20 V 
Common-Mode Rejection Ratio @ Low Harmonic Distortion 
100 dB Typ 


High DC Voltage Gain ... 100 V/mV Typ 


@ Designed to Be Interchangeable With 
Signetics SE5534, SE5534A, NE5534, and 
NE5534A 


Peak-to-Peak Output Voltage Swing | 
32 V Typ With Vcoc+ = +18 Vand 
R_ = 600 Q 


macromodel — applies to NE5532, NE5532A, NE5534, NE5534A, SE5534, SE5534A 


* NE5534 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 04/10/89 AT 12:41 


* (REV N/A) SUPPLY VOLTAGE: +15 V 
* CONNECTIONS : NONINVERTING INPUT 
" | INVERTING INPUT 
: | | POSITIVE POWER SUPPLY 
. | | | NEGATIVE POWER SUPPLY 
g | | | | OUTPUT 
+ 1 | | | | COMPENSATION 
+ a ES Rae 
-SUBCKT NE5534 oe a es ee 
* 
aE EE ELAS, REE EE TATION Oe SEE ORTON, OT SSR IR AS REET eR RD BS EAE AI Ga 2 SER 82. «oR 
C1. “123-142 7, 703E-12 ve 3 53 DC 2.700 
pc 5 53 DX VE SA... & DC 25700 
DE 54 5 Dx VLIM= F. -8 oS 8 
DLP 90 91 Dx VLP 91 0 DC 38 
DIN 92 90 Dx VLN 0 92 pC 38 
DP 4°33 Dz -MODEL DX D(IS=800.0E-18) 
EGND 99 0 POLY(2) (3,0) (4,0) -MODEL QX NPN(IS=800.0E-18 BF=132) 
+-0-.5. 25 - ENDS 
FB 7 99 POLY(5) VB VC VE VLP VLN 
+ 0 2.893E6 -3E6 3E6 3E6 -3E6 
GA 6 011 12 1.382E-3 
GCM 0 610 99 13.82E-9 
IEE 10 4 DC 133.0E-6 
HLIM 90 O VLIM 1K 
Ql a. ae: 
Q2 pe SEs Bes 3 
R2 6 9 100.0E3 
RC1 2 Cease s 
RC2 S7 he 1asce 
REi 13-10 329 
RE2 14 10 329 
REE 10 99 1.504E6 
RO1 e- 6150 
RO2 T3925 
RP 3 oh 1. TSTS3 
VB De ee 
Macromodels, simulation models, or other models e Copyright © 1991, Texas Instruments Incorporated 
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OPO7C 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-l MACROMODEL 
AUGUST 1991 

e input Offset Voltage ... 60 .V Typ @ Single-Chip Monolithic Fabrication 
e Temperature Coefficient of Input Offset e Wide Input Voltage Range ... 0to +14 V Typ 


Voltage ... 0.5 uV/°C Typ 


e Wide Supply Voltage Range 


e Low Noise +3 Vtot18V 


e No External Components Required e Essentially Equivalent to Fairchild 1A714 


@ Lower Cost Replacement for Chopper 


Operational Amplifiers 


Amplifiers e Direct Replacement for PMI OP07C 


macromodel — applies to OP07C 


* OPO7C OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS RELEASE 4.01 ON 04/06/89 AT 09:13 
* (REV N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS : NONINVERTING INPUT 

* INVERTING INPUT 


| 
~ | | POSITIVE POWER SUPPLY 
© | | | NEGATIVE POWER SUPPLY 
" He ee es ee es as 
. en, Se oe ae 
-SUBCKT OPO7C Lk 2 a 3 
* 
Ga 11 12 2.887EB-12 Vides 7s: 8 OCD 
C2 6 7 30.00E-12 VuF 91. 0 DE 
DC + OS we VLN 0 92 DC 20 
DE 54 5 DX -MODEL DX D(IS=800.0E-18) 
DLP 90 91 DX -MODEL QX NPN(IS=800.0E-18 BF=5.357E3) 
DLN 92 90 DX - ENDS 
DP 4 3 DX 
EGND 99 0O POLY(2) (3,0) (4,0) 
+ 0° V5.3 
FB 7 99 POLY(5) VB VC VE VLP VLN 
+ 0 147.3E6 -100E6 100E6 100E6 -100E6 
GA Se -O-LE Le 123.38 -6 


GCM 0. ¢ 20: 89: 56.698-12 
IEE 10 4 DC 7.501E-6 
HLIM 90 O VLIM 1K 

Ql Bi: ee Oe 

Q2 12 114 Qx 

R2 6 9 100.0E3 

RC1 3 11 8.841E3 

RC2 3 12 8.841E3 

RE1 13 10 1.943E3 

RE2 14 10 1.943E3 


REE 10 99 26.66E6 

RO1 eS 30 

RO2 7-39 30 

RP 3 4 12.04E3 

VB 9 0nC 0 

vc 3-33. DS: 25990 


VE 54 4 DC 2.900 


Macromodels, simulation models, or other models P 
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OP07D 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 
AUGUST 1991 

@ input Offset Voitage ... 60 .V Typ @ Single-Chip Monolithic Fabrication 

® Temperature Coefficient of input Offset @ Wide Input Voitage Range ... Oto +14 V Typ 
Nowe + <0 ee e Wide Supply Voltage Range 

e Low Noise +3Vto+18V 

@ No External Components Required ¢ Essentially Equivalent to Fairchild 1A714 


e Lower Cost Replacement for Chopper Operational Amplifiers 


Amplifiers e Direct Replacement for PMI OP07D 


macromodel — applies to OP07D 


* OPO07D OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS RELEASE 4.01 ON 09/21/89 AT 09:26 
* (REV N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS: NONINVERTING INPUT 

INVERTING INPUT 

| POSITIVE POWER SUPPLY 

| | NEGATIVE POWER SUPPLY 

| bot ogveur 

Se ee ee 

-SUBCKT OP07D a Oe” eee eS 


* 
SS ssssasesestsnnsenenesst 


Ci 11 12 6.996E-12 VLIM 7 8 DC 0 
C2 6 7 30.00E-12 Vir Si. 0 ae 
DC Bag HE 3 VLN 0-82 DC 20 
DE 54 5 Dx -MODEL DX D(IS=800.0E-18) 
DLP 90 91 DX -MODEL QX NPN(IS=800.0E-18 
DLN 92 90 DX + BF=2.250E3) 
DP 4 3 Dx - ENDS 
EGND 99 0O POLY(2) (3,0) (4,0) 
Ya: Bees. Bee 
FB 7 99 POLY(5) VB VC VE VLP VLN 


+ 0 115.9E6 -100E6 100E6 100E6 -100E6 
GA 6. 011 12 115.0E-6 
GCM 0 6 10 99 204.5E-12 
IEE 10 4 DC 9.004E-6 
HLIM 90 O VLIM 1K 
Qi 3S Fae gees EC BB «> 4 
Q2 1a: bts OS 
R2 6. 9.100.083 
RC1 3 11 8.696E3 
RC2 3 12 8.696E3 
RE1 13 10 2.947E3 
RE2 14 10 2.94753 
REE 10 99 22.21E6 
RO1 S35 30 
RGs 738 Siew 


RP 3 4 11.29E3 
VB 6 ee 
ve 31953-De 2800 


VE 54 4 DC 2.800 


Macromodels, simulation models, or other models : Copyright © 1991, Texas Instruments Incorporated 
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OP27C 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Direct Replacement for PMI and LTC @ Low Peak-to-Peak Noise Voltage: 
OP27 Series 90 nV Typ at 0.1 Hz to 10 Hz 
@ Maximum Equivalent Input Noise Voltage: e Input Offset Voltage ... 100 nV Max 
4.5 nVNHz at 1 kHz e High Voltage Amplification 
8 nV/VHz at 10 Hz g a P 


700 V/mV Min 
macromodel — applies to OP27A, OP27C 


* OP27C OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS RELEASE 4.01 ON 06/26/89 AT 12:59 
* REV (N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS: NONINVERTING INPUT 

* INVERTING INPUT 

| POSITIVE POWER SUPPLY 

| | NEGATIVE POWER SUPPLY 

| .-F OGtrar 

2 os ee 

.SUBCKT OP27C 1323 225 


* 


+ + + & 


Cz a3 22:25 F30R=12 
C2 6 7 15.00EB-12 
DC > 33° DE 
DE 54 5 DX 
DLP “90 91 Dx 
DLN 92 90 DX 


DP 3°05 
EGND 99 0O POLY(2) (3,0) (4,0) 0 .5 .5 
FB 7 99 POLY(5) VB VC VE VLP VLN 0 22.86E6 -20E6 20E6 20E6 -20E6 


GA 6 01112 852.1E-6 
GCM 0 6 10 99 754.1E-12 


IEE 10 4 DC 42.03E-6 
HLIM 90 O VLIM 1K 

Ql Meee os ae tS 

Q2 12 1414 QX 

R2 6 9 100.0E3 

RC1 ce ae I 


RC2 3.12 1.326E3 
RE1 13 10 94.44 
RE2 14 10 94.44 
REE 10 99 4.759E6 


RO1 os. 3.86 

RO2 oe 87 

RP 3 4 10.14E3 
VB 2° O°2C- a 

vc 3 53 DC 2.200 


VE 54 4 DC 2.200 
Vuin. 7° 8 DC O 
VLP 91 0O DC 40 
VLN 0 92 DC 40 
-MODEL DX D(IS=800.0E-18) 
-MODEL QX NPN(IS=800.0E-18 BF=1.400E3) 


- ENDS 

Macromodels, simulation models, or other models P Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i 

warranted by Tl as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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Level-| Macromodels yd 


co 


SJOPOWOIOPW |-[BA7 


OP27E 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Direct Replacement for PMI and LTC e Low Peak-to-Peak Noise Voltage 
OP27 Series 80 nV Typ at 0.1 Hz to 10 Hz 
@ Maximum Equivalent Input Noise Voltage: e Low Input Offset Voltage ... 25 u.V Max 
3.8 nV/VHz at 1 kHz te 
5.5 nV/NHz at 10 Hz e High Voltage Amplification ... 1 V/uV Min 


macromodel — applies to OP27E 


* OP27E OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS RELEASE 4.01 ON 09/15/89 AT 15:47 
* (REV N/A) SUPPLY VOLTAGE: +15 V 

CONNECTIONS : NONINVERTING INPUT 

INVERTING INPUT 

| POSITIVE POWER SUPPLY 

| | NEGATIVE POWER SUPPLY 

L. togercr 

ES tae fee 

.SUBCKT OP27E 1-273. 4.5 


* 


* 
* 
* 
* 
* 
* 


op | 11 12 2.730E-12 
C2 6. 7: 15.,00E-12 
DC Be He 2 
DE S43 “DX 
DLP .90 91 Dx 
DLN 92 90 DX 
DP 4.302 
EGND 99 0O POLY(2) (3,0) (4,0) 0 .5 .5 
9 POLY(5) VB VC VE VLP VLN 0 67.36E6 -70E6 70E6 70E6 -70E6 
Q- 11 -12 763:.55-6 
6 10-99 2145,25-.2 
4 DC 42.02E-6 
HLIM 90 O VLIM 1K 
acio OF 
1 14 Qx 
9 .100.0E3 
1 1.31053 
RC2 3 ia 1.32085 
jo oo SR IS BW 0 ay * Dee 
RE2 14 10 78.10 
REE 10 99 4.760E6 
RO1 S. Soo 


RP 3. 4 9.81053 
VB 9S 9 
ve 3-33 =e 3890 


VE 54 4 DC 1.800 
Tha: FP) BB °U 
Vee = Sh: O3Re 38 
VLN 0 92 DC 30 
-MODEL DX D(IS=800.0E-18) 
-MODEL QX NPN(IS=800.0E-18 BF=2.100E3) 


- ENDS 

Macromodels, simulation models, or other models a Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i 
warranted by Tl as fully representing all of the 


specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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OP27G 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Direct Replacement for PMI and LTC @ Low Peak-to-Peak Noise Voltage 
OP27 Series 90 nV Typ at 0.1 Hz to 10 Hz 
@ Maximum Equivalent Input Noise Voltage: e Input Offset Voltage ... 100 w.V Max 


a tae zp SWE e High Voltage Amplification ... 700 V/mV Min 


macromodel — applies to OP27G 


* OP27G OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS RELEASE 4.01 ON 06/26/89 AT 12:59 
* REV (N/A) 

* CONNECTIONS : NONINVERTING INPUT 

. INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
: tA. borers 
sd Patch. & a 
.SUBCKT OP27G 12345 
* 
ci 11 12 2.730E-12 
c2 6 7 15.00E-12 
DC 5 53 Dx 
De.:tS4-.5 Dx 
DLP 90 91 Dx 
DLN 92 90 DX 
DP 4 3 DX 
EGND 99 0 POLY(2) (3,0) (4,0) 0 .5 .5 
FB 7 99 POLY(5) VB VC VE VLP VLN 0 22.86E6 -20E6 20E6 20E6 -20E6 


GA 6 01112 852.1E-6 


GCM 0 610 99 754.1E-12 
IEE 10 4 DC 42.03E-6 
HLIM 90 O VLIM 1K 

Ql hab. ae ee 

Q2 12 114 OX 

R2 6 9 100.0E3 

RC1 ¢ 13 -3.32683 


RC2 3 12. 1.326285 
RE1 13 10 94.44 
RE2 14 10 94.44 
REE 10 99 4.759E6 


RO1 S$ 5 88 

RO2 7 99 87 

RP 3 4 10.14E3 
VB 9. 0 be 0 

vc 3 53 DC 2.200 


VE 54 4 DC 2.200 

Vou: .-7 ..8-DC 0 

VLP 91 0 DC 40 

VLN 0 92 DC 40 
-MODEL DX D(IS=800.0E-18) 
-MODEL QX NPN(IS=800.0E-18 BF=1.400E3) 
- ENDS 


Macromodels, simulation models, or other models Copyright © 1991, Texas Instruments Incorporated 


provided by Tl, directly or indirectly, are not i 
warranted by Ti as fully representing all of the TEXAS 
specifications and peoeres. characteristics of the 

i 


semiconductor product to which the model relates. INST RUMENTS 
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Level-| Macromodels | 


OP37A 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 
AUGUST 1991 
e Direct Replacement for PMI and LTC e@ Low Peak-to-Peak Noise Voltage 
OP27 Series 80 nV Typ at 0.1 Hz to 10 Hz 
e ac ce Input Noise Voltage: e Low Input Offset Voltage ... 25 u.V Max 
3.8 nV/VHz at 1 kHz : eae 
5.5 nV/NHz at 10 Hz e High Voltage Amplification ... 1 V/uV Min 


macromodel — applies to OP37A, OP37C, OP37E, OP37G 


* OP37A OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 08/31/89 AT 15:19 


= 
4) * (REV N/A) SUPPLY VOLTAGE: +15 V 
S * CONNECTIONS: NONINVERTING INPUT 
a : | INVERTING INPUT 
= * | | POSITIVE POWER SUPPLY 
a . | | | NEGATIVE POWER SUPPLY 
Q - | | | | ourpur 
\e) i aes Baek fie Sr 
4 .SUBCKT OP37A 12345 
fe) * 
a. 
©. 
o Gh :44 22°25 1668-12 
C2 6 7 30.00E-12 
DC 5 53 DX 


DE S44 - 5D 
DLP 90 91 DX 
DLN 92 90 DX 
DP 4 3 DX 
EGND 99 0O POLY(2) (3,0) (4,0) 0 .5 .5 


FB 7 99 POLY(5) VB VC VE VLP VLN 0 5.683E6 -6E6 6E6 6E6 -6E6 
GA 6 0 31 ‘i237. 54283 

GCM O-: 6 10° S994. 2e0no 

IEE 10 4 DC 510.0E-6 

HLIM 90 O VLIM 1K 

Ql La: 2: oO Oe 

Q2 i Gees Mae fee ¢ 

R2 6 9 100.0E3 

RC1 24d 332.6 


RC2 c. See fe" eae I a 
Rei: -13-10 31.28 
RE2 14 10 31.18 
REE 10 99 392.1E3 


RO1 So S35 

RO2 7 995085 

RP 3 4 12.05E3 
VB 92%: aa G 

vc $53 DO 3.900 


VE 54 4 dC 1.900 
Yue: FNS. @ 
Vur. .91:. ODS 30 
VLN 0 92 DC 30 
-MODEL DX D(IS=800.0E-18) 
-MODEL QX NPN(IS=800.0E-18 BF=25.50E3) 


- ENDS 

Macromodels, simulation models, or other models A Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i, 

warranted by Ti as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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RC4136 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-I MACROMODEL 


AUGUST 1991 


e Continuous Short-Circuit Protection e Unity Gain Bandwidth ... 3 MHz Typ 

@¢ Wide Common-Mode and Differential ® Gain and Phase Match Between Amplifiers 
Voltage nanges @ Designed to Be Interchangeable With 

e No Frequency Compensation Required Raytheon RM4136, RV4136, and RC4136 

@ Low Power Consumption ® LowNoise ... 8 nV/VHz Typ at 1 kHz 


@ No Latch-Up 


macromodel — applies to RC4136, RM4136, RV4136 


* RC4136 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 09/08/89 AT 16:07 
* (REV N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS : NONINVERTING INPUT 

~ INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
ps Poh te oerpur 
* ee ees Se ee 
.SUBCKT RC4136 2.354 5 
* 
C1 11 12 2.664E-12 VLP 91 0 DC 25 
eo 6 7 20.00E-12 VLN 0 92 DC 25 
DC 5 53 Dx -MODEL DX D(IS=800.0E-18) 
DE 54 5 Dx -MODEL QX PNP(IS=800.0E-18 BF=121.4) 
DLP 90 91 Dx . ENDS 
DLN 92 90 DX 
DP 4-3: Dx 
EGND 99 0 POLY(2) (3,0) (4,0) 
- 0.55 
FB 7 99 POLY(5) VB VC VE VLP 


+ VLN 0 6.365E6 -6E6 6E6 6E6 -6E6 
GA 6 01112 418.0E-6 
GCM 0 6 10 99 6.705E-9 
IEE 3 10 DC 34.28E-6 
HLIM 90 O VLIM 1K 
Ql id. 22 Oe 
Q2 12 114 Ox 
R2 6 9 100.0E3 
RC1 4 11 2.652E3 
RC2 4 12 2.652E3 
RE1 13 10 1.122E3 
RE2 14 10 1.122E3 
REE 10 99 5.834E6 
ROI: 6 5: 525 
RO2Z- 7 99-125 


RP 3 4 24.67E3 
VB 9; O- BC-8 
vc 333: DC 2.600 


VE 54 4 DC 2.600 
VOR. Ff: 8: De. 


Macromodels, simulation models, or other models : Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectiy, are not f, 

warranted by Ti as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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Level-| Macromodels oo 
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RC4558 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-! MACROMODEL 


AUGUST 1991 


e Continuous Short-Circuit Protection 8 
e Wide Common-Mode and Differential e 

Voltage Ranges = 
@® No Frequency Compensation Required . 


e Low Power Consumption 
e No Latch-Up 


macromodel — applies to RC4558, RM4558, RV4558 


* RC4558 OPERATIONAL AMPLIFIER 


“MACROMODEL” 


Unity Gain Bandwidth ... 3 MHz Typ 
Gain and Phase Match Between Amplifiers 
Low Noise ... 8 nV/VHz Typ at 1 kHz 


Designed to Be Interchangeable With 
Raytheon RM4558, RV4558, and RC4558 


SUBCIRCUIT 


* CREATED USING PARTS RELEASE 4.01 ON 09/08/89 AT 16:07 


* (REV N/A) 


* CONNECTIONS: 
* 


SUPPLY VOLTAGE: +15 V 
NONINVERTING INPUT 
INVERTING INPUT 


VLP 
VLN 


81-0. DC: a 
0 92° DC 25 


-MODEL DX D(IS=800.0E-18) 
-MODEL QX PNP(IS=800.0E-18 BF=121.4) 
- ENDS 


| 

* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
. l-b k- ) Operer 
* ee Re Gee 
.-SUBCKT RC4558 . 2 34-5 
* 

C1 11 12 2.664E-12 

C2 6 7 20.00E-12 

DC 5 53. Dx 

DE 54 5 Dx 

DLP 90 91 DX 

DLN 92 90 DX 

DP A. Bx 

EGND 99 0O POLY(2) (3,0) (4,0) 
85°. 5 

FB 7 99 POLY(5) VB VC VE VLP VLN 
+ 0 6.365E6 -6E6 6E6 6E6 -6E6 

GA 6 O11 12 418.0E-6 

GCM 0 610 99 6.705E-9 

IEE 3 10 DC 34.28E-6 

HLIM 90 O VLIM 1K 

Qi £1 213: 

Q2 vy i. Ee ss 2 

R2 6 9 100.0E3 

RC1 411 2.652E3 

RC2 412 2.652E3 

RE1: 13:-20 1.12283 

RE2- 14 .10-1;12283 

REE 10 99 5.834E6 

RO1 8 5 125 

RO2 7 99 125 

RP 3 4 24.67E3 

VB 9 FF De) 

vc 3 53 DC 2.600 

VE 54 4 DC 2.600 


VLIM 7-.& 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by TI as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 
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INSTRUMENTS 
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Copyright © 1991, Texas Instruments Incorporated 


@e Matched Gain and Offset Between @ No Latch-Up 


Amplifiers 


@ Unity-Gain Bandwidth ... 3 MHz Min 


e Slew Rate ... 1.5 V/us Min 


@ Low Equivalent Input Noise Voltage 


RC4559 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-] MACROMODEL 


AUGUST 1991 


e Wide Common-Mode Voltage Range 


e Designed to 


2 nV/VHz Max (20 Hz to 20 kHz) 


e No Frequency Compensation Required 


macromodel — applies to RC4559 


* RC4559 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 09/14/89 AT 08:35 
* (REV N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS : NONINVERTING INPUT 


* 


INVERTING INPUT 


| 
ig | | POSITIVE POWER SUPPLY 
. | | | NEGATIVE POWER SUPPLY 
i: Wee ey ee ei ap 
sd os oe ht Bie 
.SUBCKT RC4559 129 SS 


* 


Ci 11 12 3.498E-12 
C2 6.7 15.008-i2 
DC 5 32 DE 
DE oa. 5. DS 
DEP 90 -92 Dx 
DLN 92 90 DX 


VE 54 4 
VIM... 7.8 
VuP .-91— 0 
VLN 0 92 


e Low Power Consumption 


Be interchangeable With 


Raytheon RC4559 


DC 2.600 
bc 0 
DC 25 
DC 25 


-MODEL DX D(IS=800.0E-18) 
-MODEL QX PNP(IS=800.0E-18 BF=375) 


DP 4 3 DX - ENDS 
EGND 99 0O POLY(2) (3,0) (4,0) 

oe | Sane Sa 
FB 7 99 POLY(5) VB VC VE VLP 


+ VLN 0 7.233E6 -7E6 7E6 7E6 
GA 6 01112 404.0E-6 
GCM GO. 6.10.99 2.1208-9 
IEE 3 10 DC 30.08E-6 
HLIM 90 O VLIM 1K 
Ql Ae bo OR 
Q2 La. 1. 34°08 
R2 6. 9.100.083 
RC1 4 11 2.652E3 
RC2 4 12 2.652E3 
RES i310 925.5 
RE2 14 10 925.5 
REE 10 99 6.649E6 
RO1 SS 2h0 
RO2 Rae see 


RP 3 4 18.52E3 
VB 9 = OB 
ve 3 53 DC 2.600 


-7E6 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by TI as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 
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Level-| Macromodels oe 
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TLO22C 


OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 


AUGUST 1991 


@ Low Power Consumption 


e Power Dissipation With +2-V Supplies & 


170 pW Typ 
e@ Low Input Bias and Offset Currents 


@ Output Short-Circuit Protection 


® Low Input Offset Voltage 


Internal Frequency Compensation 
e Latch-Up-Free Operation 
@ Popular Dual Op Amp Pin-Out 


TLO22M IS NOT RECOMMENDED FOR NEW DESIGNS 


macromodel — applies to TLO22C, TLO22M 


* TLO22C OPERATIONAL AMPLIFIER 

* CREATED USING PARTS RELEASE 4 
* (REV N/A) SUPPLY VOLTAGE 
* CONNECTIONS: 


* 


“MACROMODEL” SUBCIRCUIT 
-.01 ON 09/14/89 AT 10:48 
o+ £15. V 


NONINVERTING INPUT 
INVERTING INPUT 


| 
® | | POSITIVE POWER SUPPLY 
= | | | NEGATIVE POWER SUPPLY 
7 | |. bo oerror 
* Se aes ae Ge 
-SUBCKT TLO22C 12 3°45 
* 
Cl 11 12 3.498E-12 VLP 91 0 DC 6 
c2 6 7 15.00E-12 VIN 0 92 DC 6 
pc 5 53 DX -.MODEL DX D(IS=800.0E-18) 
DE 54 5 Dx -MODEL QX:° PNP(IS=800.0E-18 BF=37.50) 
DLP 90 91 Dx - ENDS 
DLN 92 90 DX 
DP 4 3 DX 
EGND 99 0O POLY(2) (3,0) (4,0) 
ee oe 
FB 7 99 POLY(5) VB VC VE VLP 
+ VLN 0 1.697E6 -2E6 2E6 2E6 -2E6 
GA 6. @-11 122: 47.338-6 
GCM 0 610 99 6.657E-9 
IEE 3 10 DC 7.700E-6 
HLIM 90 O VLIM 1K 
Ql < Gee Bae eB o? 
Q2 mB? aba ey + 
R2 6 9 100.0E3 
RC1 411 21.22E3 
RC2 4-12 a) .aans 
RE1 13 10 13.95E3 
Rea: 14-10 '5433 -S583 
REE 10 99 25.97E6 
RO1 So ae 
RO2 1 oe: bad 
RP 3 4..245.1E3 
VB os. 
ve 2. 33.:De: 2.600 
VE 54...4 BC 2.600 
Vin: 7-8. e..6 
Macromodels, simulation models, or other models A Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not y] 
warranted by TI as fully representing all of the 4 
Souicouductne prodect to which he model retates, INSTRUMENTS 
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POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


TLO31 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Maximum Offset Voltage ... 800 nV @ Low Power Consumption 
e High Slew Rate ... 2.9 V/us Typ 6.5 mW Typ 
e Low Input Bias Current ... 2 pA Typ e Output Short-Circuit Protection 


macromodel — applies to TL0O31, TLO31A 


* TL031 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS RELEASE 4.03 ON 07/19/90 AT 08:34 
* REV (N/A) SUPPLY VOLTAGE: +5 V 

* CONNECTIONS: NONINVERTING INPUT 

* INVERTING INPUT 

POSITIVE POWER SUPPLY 

| NEGATIVE POWER SUPPLY 

OUTPUT 


+ *£ + 


| 
pel 
ees 
Sete 
Eo hee 
2.3 


-SUBCKT TLO31 


* 


Ci LL: 22 .3.0728-12 


C2 6 7 20.00E-12 
Css. 10.99 :.19..00E-12 
DC Sao we 


DE we 5 OS 

DLP 90 91 DX 

DLN 92 90 DX 

DP 4 3 DX 

EGND 99 0O POLY(2) (3,0) (4,0) 0 .5 .5 

FB 7 99 POLY(5) VB VC VE VLP VLN 0 6.475E5 -1E6 1E6 1E6 -1E6 
GA 6 0 11 12 70.378-6 

GCM 0 6 10 99 6.664E-9 

Iss 3 10 DC 78.00E-6 


HLIM 90 0O VLIM 1K 
J1 » i Nice” ae 22 eats 2 
J2 te): 3 oe 
R2 6 9 100.0E3 
RD1 4 11 14.21E3 
RD2 4 12 14.21E3 
RO1 8. 3335 

RO2 123s tao 

RP 3 4 52.08E3 
RSS 10 99 2.564E6 
VB 2: 0 -be 

VO 3-83 De 1.359 


VE 54 4 De 1.450 
Vole P. -6: De) 
Vue. 9. 2 D8 
VLN 0 92 DC 8 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJUF(IS=1.000E-12 BETA=127.0E-6 VTO=-.515) 


- ENDS 

Macromodels, simulation models, or other models Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i] 

warranted by Tl as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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TLO31 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-i MACROMODEL 


AUGUST 1991 


e Maximum Offset Voltage ... 800 pV e Low Power Consumption 


e High Slew Rate .. 
e Low Input Bias Current ... 2 pA Typ 


6.5 mW Typ 
e Output Short-Circuit Protection 


2.9 V/us Typ 


macromodel — applies to TL031, TLO31A 


* TLO31 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 06/08/89 AT 12:57 


* (REV N/A) 
* CONNECTIONS : 


* 


SUPPLY VOLTAGE: +15 V 
NONINVERTING INPUT 


INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
vd Pk oeieur 
* We ae ae oe 
.SUBCKT TLO31 12 2403 
* 
Cz 11 12 3.498E-12 
C2 6 7 15.00E-12 
css 10 99 11.38E-12 
DC 5 53 DX 
DE 54 5 Dx 
DLP 90 91 DX 
DLN 92 90 DX 
DP 4.3 DE 
Rie): 99 O. POLS) (370) 214,70) 0.2535 
FB 7 99 POLY(5) VB VC VE VLP VLN 0 936.5E3 -900E3 900E3 900E3 -900E3 
GA 6 0 11 12 113.1E-6 
GCM 0 610 99 2.257E-9 
Iss 3 10 DC 76.50E-6 
HLIM 90 O VLIM 1K 
J1 a4 (2 20 .ge 
J2 La 2° 2088 
R2 6 9 100.0E3 
RD1 4 11 8.841E3 
RD2 4 12 8.841E3 
RO1 6.53235 
RO2 7 99 135 
RP 3: 4 238:.35E3 
RSS 10 99 2.614E6 
VB 2: fo: 
vc 3:.53- 20 2.760 
VE 54 4 pc 1.800 
VEC: ~7:2.8-De 0 
VLE 91: 0 DE 6 
VLN 0 92 DC 8 
.MODEL DX D(IS=800.0E-18) 
.MODEL JX PUJF(IS=1.000E-12 BETA=140E-6 VTO=-1) 
. ENDS 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by TI as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 
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TEXAS ap 
INSTRUMENTS 


POST OFFICE BOX 655303 ¢ DALLAS, TEXAS 75265 


TLO32 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-1 MACROMODEL 


AUGUST 1991 


e Maximum Offset Voltage ... 800 iV @ Low Power Consumption 
e High Slew Rate ... 2.9 V/us Typ 13 mW Typ 
e Low Input Bias Current ... 2 pA Typ e Output Short-Circuit Protection 


macromodel — applies to TL032, TLO32A 


* TLO32 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS RELEASE 4.03 ON 07/19/90 AT 08:34 
* REV (N/A) SUPPLY VOLTAGE: +5 V 

* CONNECTIONS : NONINVERTING INPUT 

id INVERTING INPUT 

POSITIVE POWER SUPPLY 

NEGATIVE POWER SUPPLY 

OUTPUT 


+ + + & 


| 

Ps 

Fiat Jos 

ye ak SSP 

fie fay Od ae 
.-SUBCKT TL032 Liwa & 


* 


C2 11 12 3.072E-12 


C2 6 7 20.00E-12 
CSS 10 99 19.00E-12 
DC Sao De 


DE 54 5 DX 

DLP 90 91 DX 

DLN 92 90 DX 

DP 4 3 DX 

BGND 99. 0.POLY(2)..(3;0) (4,0): .0 <5 .5 
FB 7 99 POLY(5) VB VC VE VLP VLN 0 6.475E5 -1E6 1E6 1E6 -1E6 
GA 6 O11 12 70.37E-6 

GCM 0 6 10 99 6.664E-9 

Iss 3 10 DC 78.00E-6 

HLIM 90 O VLIM 1K 

J1 11... 2 20 5X 


J2 ae oe chee 
R2 6 9 100.0E3 
RD1 4 11 14.21E3 
RD2 4 12 14.21E3 
RO1 a} 235 

RO2 799 (135 

RP 3 4 52.08E3 
RSS 10 99 2.564E6 
VB § 0 De 0 
Vea eg Ue Lasoo 


VE 54 4 vce 1.450 
VOLM >. 7 °.8.DC 9 
Vur. “91. 0 Cs 
VLN 0 92 DC 8 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJUF(IS=1.000E-12 BETA=127.0E-6 VTO=-.515) 


- ENDS 

Macromodels, simulation models, or other models : Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i] ‘ 

warranted by Ti as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 3-39 


Level-| Macromodels CJ 


SJOPOWOJOLW |-j@A07 eo. 


TLO32 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-! MACROMODEL 


AUGUST 1991 


© Maximum Offset Voltage ... 800 LV @¢ Low Power Consumption 


@ High Slew Rate .. 
@ Low input Bias Current ... 2 pA Typ 


13 mW Typ 
@ Output Short-Circuit Protection 


2.9 V/us Typ 


macromodel — applies to TL032, TLO32A 


* TLO32 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 06/08/89 AT 12:57 
SUPPLY VOLTAGE: +15 V 


* (REV N/A) 
* CONNECTIONS : 


* 


NONINVERTING INPUT 


INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
ed | | | NEGATIVE POWER SUPPLY 
* | t ft -ogPPror 
* te Read 
.SUBCKT TLO32 1a ee 
* 
ct 11 12 3.498E-12 
C2 6 7 15.00E-12 
css 10 99 11.38E-12 
DC 5 53 Dx 
DE 54 5 Dx 
DLP 90 91 Dx 
DLN 92 90 Dx 
DP 40.3 DX 
EGND 99 0 POLY(2) (3,0) (4,0) 0 .5 .5 
FB 7 99 POLY(5) VB VC VE VLP VLN 0 936.5E3 -900E3 900E3 900E3 -900E3 
GA 6 01112 113.1E-6 
GCM 0 6 10 99 2.257E-9 
Iss 3 10 DC 76.50E-6 
HLIM 90 O VLIM 1K 
J1 £2. 240 -gs 
J2 A AO ee 
R2 6 9 100.0E3 
RD1 4 11 8.84153 
RD2 412 8.84153 
RO1 8 § 135 
RO2 7 99 135 
RP 3. 4-138.523 
RSS 10 99 2.614E6 
VB o 0 tC 0 
vc 3°53: De. 1.700 
VE 54 4 DC 1.800 
VLIM 7 8 DC 0 
VLP 91 0 DC 8 
VLN 0 92 DC 8 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJF(IS=1.000E-12 BETA=140E-6 VTO=-1) 
. ENDS 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by TI as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 


3-40 


Copyright © 1991, Texas Instruments Incorporated, 


TEXAS 4 
INSTRUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


TLO34 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 
AUGUST 1991 
e Maximum Offset Voltage ...1.5 mV e Output Short-Circuit Protection 
e High Slew Rate... 2.9 V/us Typ @ Monolithic Construction 


e Low Input Bias Current...2 pA Typ 


e Low Power Consumption 
26 mW Typ 


macromodel — applies to TL034, TLO34A 


* TLO34 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS RELEASE 4.03 ON 07/19/90 AT 08:34 
* REV (N/A) SUPPLY VOLTAGE: +5 V 

* CONNECTIONS : NONINVERTING INPUT 

* INVERTING INPUT 


| 
. | | POSITIVE POWER SUPPLY 
id | | | NEGATIVE POWER SUPPLY 
: | | | | ourpur 
* ee Se ee 
.SUBCKT TL034 se Be ee Se 


* 


ep § 11 12 3.072E-12 


C2 6 7 20.00E-12 
Css 10 99 19.00E-12 
DC o 22..De 


DE 54 5 Dx 

DLP 90 91 DX 

DLN 92 90 DX 

DP 4 3 DX 

EGND 99 0O POLY(2) (3,0) (4,0) 0 .5 .5 

FB 7 99 POLY(5) VB VC VE VLP VLN 0 6.475E5 -1E6 1E6 1E6 -1E6 
GA 6° .0 F132 °70. 378-6 

GCM 0 6 10 99 6.664E-9 

Iss 3.10 De 78.00E-6 


HLIM 90 O VLIM 1K 
J1 Bed 40. TE 
J2 be bs ee 
R2 6 9 100.053 
RD1 4 11 14.21E3 
RD2 4 12 14.21E3 
RO1 oe -3 335 

RO2 + 98° 135 

RP 3 4 52.08E3 
RSS 10 99 2.564E6 
VB 2 pe -O 
V3 5-53: DO. 1.339 


VE 54 4 Dc 1.450 
Vid 2 > Sue 3 
Vor 92.. 0.28 
VLN 0 92 DC 8 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PUF(IS=1.000E-12 BETA=127.0E-6 VTO=-.515) 


- ENDS 

Macromodels, simulation models, or other models " Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not f 

warranted by Tl as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 « DALLAS, TEXAS 75265 3-41 


Level-| Macromodels coe 


SJOPOWOAIEW| |-|OAI7] CoH 


* 


TLO34 


OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


Maximum Offset Voltage... 1.5 mV e Output Short-Circuit Protection 


High Slew Rate... 2.9 V/us Typ @ Monolithic Construction 


Low Input Bias Current... 2 pA Typ 


Low Power Consumption 
26 mW Typ 


macromodel — applies to TL034, TLO34A 


* TL034 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 06/08/89 AT 12:57 
SUPPLY VOLTAGE: +15 V 


(REV N/A) 


* CONNECTIONS : 


* 


+ + + 


* 


NONINVERTING INPUT 


INVERTING INPUT 


| 
| | POSITIVE POWER SUPPLY 
| | | NEGATIVE POWER SUPPLY 
| | | | OUTPUT 
PARAS 
.SUBCKT TLO034 12:3). 455 

Oz 11 12 3.498E-12 

C2 6 7 15.00E-12 

css 10 99 11.38E-12 

DC 5 53 Dx 

DE 54 5 DX 

DLP 90 91 DX 

DLN 92 90 Dx 

DP A 3 DE 

EGND 99 0 POLY(2) (3,0) (4,0) 0..5 .5 

FB 7 99 POLY(5) VB VC VE VLP VLN 0 936.5E3 -900E3 900E3 900E3 -900E3 

GA 6 0O 11 12 113.1E-6 

GCM 0 610 99 2.257E-9 

Iss 3 10 DC 76.50E-6 

HLIM 90 O VLIM 1K 

J1 42 252 0: ax 

J2 ta A: ae 

R2 6 9 100.0E3 

RD1 411 8.84153 

RD2 412 8.84153 

ROL 8 5 135 

RO2 7 99 135 

RP 3 4 138.553 

RSS 10 99 2.614E6 

VB > 8. Be -0 

vc 3°53 De..1.700 

VE 54 4 DC 1.800 

VLIM 7 8 DC 0 

VLP 91 0 DC 8 

VLN 0 92 DC 8 


-MODEL DX D(IS=800.0E-18) 
-MODEL JX PUJUF(IS=1.000E-12 BETA=140E-6 VTO=-1) 
- ENDS 


Macromodels, simulation modeis, or other models 
provided by Tl, directly or indirectly, are not 
warranted by TI as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 


3-42 


Copyright © 1991, Texas Instruments Incorporated 


TEXAS WA 
INSTRUMENTS 


POST OFFICE BOX 655303 « DALLAS, TEXAS 75265 


TLO44C 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-1 MACROMODEL 


AUGUST 1991 


e Low Power Consumption e Low Input Offset Voltage 


@ Typical Power Dissipation With + 2-V e Internal Frequency Compensation 
Supplies ... 340 pW 


@ Low Input Bias and Offset Currents 


e Latch-Up-Free Operation 


e Power Applied in Pairs 
@ Output Short-Circuit Protection 


TLO44M IS NOT RECOMMENDED FOR NEW DESIGNS 


macromodel — applies to TL044M, TL044C 


* TL044C OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 09/14/89 AT 10:48 


Level-| Macromodels co 


* (REV N/A) SUPPLY VOLTAGE: +15 V 
* CONNECTIONS : NONINVERTING INPUT 
* | INVERTING INPUT 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
F bE 4od deere 
od th eee 
.SUBCKT TLO44C 1234 5 
we 
ES SIE Ds ON pene Pea SNEED of oe Bah A ERD ESD CNA ee OS Re ET OR PE TEBE 
C1 11 12 3.498E-12 VLP 91 0O DC 6 
C2 6 7 15.00E-12 VLN 0 92 DC 6 
DC 5 53 Dx .MODEL DX D(IS=800.0E-18) 
DES. 54.5 Dx .MODEL QX PNP(IS=800.0E-18 BF=37.50) 
DLP 90 91 Dx . ENDS 
DLN 92 90 Dx 
DP a 3 oe 
EGND 99 0 POLY(2) (3,0) (4,0) 
+ @: 355 
FB 7 99 POLY(5) VB VC VE VLP 
+ VLN 0 1.697E6 -2E6 2E6 2E6 -2E6 
GA 6 011 12 47.13E-6 
GCM 0 6 10 99 6.657E-9 


IEE 3 10 DC 7.700E-6 
HLIM 90 O VLIM 1K 

Ql Pa me ee Se 

Q2 12 114 QX 

R2 6 9 100.0E3 

RC1 4 11 21.22E3 

RC2 412 21.22E3 

REi. 13. 30 135.9323 

RE2 14 10 13.9553 


REE 10 99 25.97E6 

RO1 S.3 ize 

RO2 y ia bee Se 3 

RP 3 4 245.1E3 

VB oF BESO 

vc 3.53, DC:2.600 


VE 54 4 DC 2.600 
VUE 2. 8 Oe:.9 


Macromodels, simulation models, or other models ? Copyright © 1991, Texas Instruments Incorporated 
provided by Ti, directly or indirectly, are not v] 

warranted by TI as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 *« DALLAS, TEXAS 75265 3-43 


SJPPOWOIICW [-|SA9 7] eo 


TLO51 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 
AUGUST 1991 
e Maximum Offset Voltage ... 800 nV e Low Noise Voltage ... 18 nV/VHz 
(TLO51A) Typ atf = 1 kHz 
e High Slew Rate ... 19.8 V/us Typ at 25°C e Low Input Bias Currents ... 30 pA Typ 
¢ Low Total Harmonic Distortion ... 0.003% 


Typ at Ry = 2 kQ 


macromodel — applies to TL051, TLO51A 


* TLO51 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS RELEASE 4.03 ON 07/19/90 AT 12:14 
* REV (N/A) SUPPLY VOLTAGE: +5 V 

* CONNECTIONS: NONINVERTING INPUT 

* INVERTING INPUT 

POSITIVE POWER SUPPLY 

| NEGATIVE POWER SUPPLY 

OUTPUT 


+ ££ + & 


| 
oe 
ae 
So ee 
com oe 
-SUBCKT TLO51 se ee 


* 


Ci 11 12 3.009E-12 

C2 6 7 20.00E-12 

DC 2D Oo 

DE 54 5 Dx 

DLP 90 91 Dx 

DLN 92 90 DX 

DP 4 3 DX 

EGND 99° 0 POLY(2) (3,0) (4,0) .0 .5..5 
FB 7 99 POLY(5) VB VC VE VLP VIN 0 1.173E6 -1E6 1E6 1E6 -1E6 
GA 6 01112 226.2E-6 

GCM 0 6 10 99 25.97E-9 

Iss 3 10 DC 330.0E-6 

HLIM 90 O VLIM 1K 

J1 ee Sa) ee 


J2 Ree LEO IS 

R2 6 9 100.0E3 

RD1 4 11 4.421E3 

RD2 4 12 4.421E3 

RO1 Oo: 5-322 

RO2 4-39 325 

RP 3. @.235.3823 

RSS 10 99 606.1E3 

VB 2 Be. 0 

vc x. 323 DO: 2,500 


VE 54 4 DC 2.200 
Vor. 7-8 Dea 
Var 91.0 “pe 2s 
VLN 0 92 DC 28 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJF(IS=10.00E-12 BETA=310.1E-6 VTO=-.75) 


Macromodels, simulation models, or other models A Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not y] 

warranted by Tl as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


3-44 POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


TLO51 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 
e Maximum Offset Voltage ... 800 nV e Low Noise Voltage ... 18 nV/VHz 
(TLO51A) Typ atf = 1 kHz 
@ High Slew Rate ... 19.8 V/us Typ at 25°C e Low Input Bias Currents ... 30 pA Typ 
@ Low Total Harmonic Distortion ... 0.003% 


Typ at Ry = 2 kQ 


macromodel — applies to TL051, TLO51A 


* TLO51 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS RELEASE 4.01 ON 04/12/89 AT 09:57 
* (REV N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS : NONINVERTING INPUT 

INVERTING INPUT 


Level-i Macromodels 2 


| 
3 | | POSITIVE POWER SUPPLY 
- | | | NEGATIVE POWER SUPPLY 
¥ LE A oereur 
. ee oe he tee 
-SUBCKT TLO51 L° 2.3.45 
* 
te 3 11 12 3.988E-12 ~-MODEL JX PJUF(IS=15.00E-12 
C2 6-7: £8. 8CG8-12 + BETA=185.2E-6 VTO=-1) 
DC > 53 Dz - ENDS 
DE 54 5 Dx 
DLP 90 91 DX 
DLN 92 90 DX 
DP 4 3 DX 
EGND 99 0O POLY(2) (3,0) (4,0) 
+0. 23 
FB 99 POLY(5) VB VC VE VLP 
+ VLN 0 2.875E6 -3E6 3E6 3E6 -3E6 
GA 6 11 12 292.2E-6 


10 DC 300.0E-6 
O VLIM 1K 

J1 $a.° 2° 10% 

J2 Le ce 20 ae 

R2 6 9 100.0E3 


7 
2 
0 
GCM 0 610 99 6.542E-9 
3 
0 


RD1 4 11 3.422E3 
RD2 4 12 3.422E3 
Bs 8 3 L245 

RO2 7 99 125 

RP °° mo LBS 
RSS 10 99 666.7E3 
VB 2. 0. DE 0 

vc 3: 33 BC:3 

VE 54 4 DC 3.700 
Mie Te ee 


Vase 34... 0- Be 28 
VLN 0 92 DC 28 
-MODEL DX D(IS=800.0E-18) 


Macromodels, simulation models, or other models Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not v] 

warranted by TI as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 3-45 


SJSPOWOIIP|] [-|SA9"] eo 


TLO52 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 
AUGUST 1991 
e Maximum Offset Voltage ... 800 yV e Low Noise Voltage ... 19 nV/VHz 
(TLO52A) Typ atf = 1 kHz 
e High Slew Rate ... 17.8 V/us Typ at 25°C e Low Input Bias Currents ... 30 pA Typ 
e Low Total Harmonic Distortion ... 0.003% 


Typ at Ry = 2 kQ 


macromodel — applies to TL052, TLO52A 


* TLO52 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/19/90 AT 12:14 


* REV (N/A) SUPPLY VOLTAGE: +5 V 

* CONNECTIONS : NONINVERTING INPUT 

* | INVERTING INPUT 

fe! | | POSITIVE POWER SUPPLY 

- | | | NEGATIVE POWER SUPPLY 
5 Pott Aer 

- fie Fae as 

-SUBCKT TLO52 L2 2945 


* 


C1 11 12 3.009E-12 

C2 6 7 20.00E-12 

DC 5° 33 Dz 

DE 54 5 Dx 

DLP 90 91 DX 

DLN 92 90 DX 

DP 4 3 DX 

EGND 99 0O POLY(2) (3,0) (4,0) 0 .5 .5 
FB 7 99 POLY(5) VB VC VE VLP VLN 0 1.173E6 -1E6 1E6 1E6 -1E6 
GA 6 011 12 226.2E-6 

GCM 0 6 10 99 25.97E-9 

Iss 3 10 DC 330.0E-6 


HLIM 90 O VLIM 1K 
J1 se ee” doe Kt eS 
J2 a Baas ie St ei 
R2 6 9 100.0E3 
RD1 4 11 4.421E3 
RD2 412 4.421E3 
RO1 ile wea Be 

RO2 7 $9425 

RP 3 4 15.38E3 
RSS 10 99 606.153 
VB 2: Ope a 

vc 3 33. DC. 2.500 


VE 54 4 DC 2.200 
WLIM: 7.8 DEO-9 
Vur: 91. 0 DC 26 
VLN 0 92 DC 28 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJUF(IS=10.00E-12 BETA=310.1E-6 VTO=-.75) 


Macromodels, simulation models, or other models i 
provided by Tl, directly or indirectly, are not 4, 
warranted by Tl as fully representing all of the 
specifications and operating characteristics of the 


EXAS 
semiconductor product to which the model relates. INST RUMENTS 


3-46 POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


Copyright © 1991, Texas Instruments Incorporated 


TLO52 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


Maximum Offset Voltage ... 800 pV e Low Noise Voitage ... 19 nV/VHz 
(TLO52A) Typ atf = 1 kHz 
e High Slew Rate ... 17.8 V/us Typ at 25°C @ Low Input Bias Currents ... 30 pA Typ 
e Low Total Harmonic Distortion ... 0.003% 


Typ at Ri = 2 kQ 


macromodel — applies to TL052, TLO52A 


* TLO52 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS RELEASE 4.01 ON 04/12/89 AT 09:57 
* (REV N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS: NONINVERTING INPUT 

* INVERTING INPUT 

POSITIVE POWER SUPPLY 

NEGATIVE POWER SUPPLY 

OUTPUT 


+ £¢£ + 


| 

aa 

bea 

ee Br 

Pen ge em Fee 
-SUBCKT TL052 ae aS 


* 


Level-| Macromodels co 


oat 11 12 3.988E-12 
C2 6 7 15.00E-12 
DC » 32 Dz 
DE 3 De 
DLP 90 91. Dx 
DLN 92 90 DX 


DP 4 3 Dx 
BGMD 99:..:0- POLS(2). (3,0): 44,0) 0. .5.8 
FB 7 99 POLY(5) VB VC VE VLP VLN 0 2.875E6 -3E6 3E6 3E6 -3E6 


GA 6 01112 292.2E-6 
GCM 0 610 99 6.542E-9 
Iss 3 10 DC 300.0E-6 
HLIM 90 O VLIM 1K 

J1 ea; a 20 SE 

J2 a pias Seas Ha es 4 

R2 6 9 100.0E3 

RD1 4 11 3.422E3 

RD2 4 12 3.422E3 

ROL 8. S225 

RO2Z 7 99 125 


RP 3. @ 22.1383 
RSS. 10. 99..666.. 783 
VB 9 .0' Re 0 
ve oa eS 


VE 54 4 De 3.700 
Vile: 7 8 De 0 
Vir SI 0 DC :28 
VLN 0. 32.DC 28 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJUF(IS=15.00E-12 BETA=185.2E-6 VTO=-1) 


- ENDS 

Macromodels, simulation models, or other models > Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not # 

warranted by Tl as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 3-47 


TLO54 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Maximum Offset Voltage ... 1.5 mV e Low Noise Voltage ... 21 nV/VHz 
(TLO54A) Typ atf = 1 kHz 

@ High Slew Rate ... 15.9 V/us Typ at 25°C e Low Input Bias Currents .... 30 pA Typ 

@ Low Total Harmonic Distortion ... 0.003% @ Monolithic Construction 


Typ at Ry = 2 kQ 


* 


+ ££ + 


* 


SJSPOWOIDSW [-|SA9] eo 


ci 
C2 
DC 
DE 
DLP 
DLN 
DP 
EGND 
FB 7 
GA 
GCM 0 


12 


Wwow Orr 


-SUBCKT TLO054 


* CONNECTIONS : 


macromodel — applies to TL054, TLO54A 


* TL054 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/19/90 AT 12:14 
* REV (N/A) 


SUPPLY VOLTAGE: +5 V 
NONINVERTING INPUT 


| 
| 
| 
| 
| 
1 


INVERTING INPUT 

POSITIVE POWER SUPPLY 
NEGATIVE POWER SUPPLY 
| OUTPUT 
a 
4 5 


| 
be 
ee 
4 
2 3 


eee ce 


12 3.009E-12 
20.00E-12 


7 
53 
= 
91 
90 
3 
0 


92 


DX 
DX 
DX 
DX 
DX 


POLY (2). (3;,.@) (4,8). 0:5: 5 
POLY(5) VB VC VE VLP VLN 0 1.173E6 -1E6 1E6 1E6 -1E6 
0 11 12 226.2E-6 


6 10 99 25.972-$ 


DC 330.0E-6 
VLIM 1K 


10 
10 


JX 
JX 


100.0E3 
4.421E3 
4.421E3 


125 
125 


15.38E3 
606.1E3 


DC 
DC 
DC 
DC 
DC 
DC 


0 


1.500 
2.200 


0 
28 
28 


D(IS=800.0E-18) 
PJF(IS=10.00E-12 BETA=310.1E-6 VTO=-.75) 


Macromodels, simulation models, or other models 


a Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i 
warranted by Ti as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
3-48 POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


TLO54 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-] MACROMODEL 
AUGUST 1991 
@ Maximum Offset Voltage ... 1.5 mV e Low Noise Voltage ... 21 nV/VHz 
(TLO54A) Typ atf = 1 kHz 
@ High Slew Rate ... 15.9 V/us Typ at 25°C e@ Low Input Bias Currents ... 30 pA Typ 
@ Low Total Harmonic Distortion ... 0.003% @ Monolithic Construction 


Typ at Ry = 2 kQ 
macromodel — applies to TL054, TLO54A 


* TLO54 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 04/12/89 AT 09:57 
* (REV N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS: NONINVERTING INPUT 

ss INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
: | | | | ouTputT 
* Seat ee: SN: iia 
.SUBCKT TLO54 1 2°3:4:5 
* 
C1 11 12 3.988E-12 
C2 6 7 15.00E-12 
DC 5 53 Dx 
Be 56 SDE 
DLP 90 91 Dx 
DLN 92 90 DX 
DP 4 3-3 
EGND 99 0 POLY(2) (3,0) (4,0) 0 .5 .5 
FB 7 99 POLY(5) VB VC VE VLP VLN 0 2.875E6 -3E6 3E6 3E6 -3E6 


GA 6 O11 12 292.2E-6 
GCM 0 6410 99 6.542E-9 
Iss 3 10 DC 300.0E-6 
HLIM 90 O VLIM 1K 

J1 Se Se 

J2 aed oO de 

R26 9 100.0E3 


RD1 4 11 3.422E3 
RD2 4 12 3.422E3 
ROL 8 .5: i125 

RO2 7 99 125 

RP 3 4°31.244283 
RSS 10 99 666.7E3 
VB oO Teg 

vc 3:.33°-2L:3 


VE 54 4 DC 3.700 
VIM -.7 8 be 0 
VLP .91. 0 DC 28 
VLN 0 92 DC 28 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJUF(IS=15.00E-12 BETA=185.2E-6 VTO=-1) 


- ENDS 

Macromodels, simulation models, or other models z Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i] 

warranted by Tl as fully representing al! of the 


specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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Level-| Macromodels Ce 


SJOPOWOIOPW [-|9AE7 eo 


TL060 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 
AUGUST 1991 

e Low Power Consumption @ Output Short-Circuit Protection 

e Supply Current ... 200 yA Typ (Per e High Input Impedance ... JFET-Input 
Amplifier) Stage 

e Wide Common-Mode and Differential e Latch-Up-Free Operation 


vonege manyes ® High Slew Rate ... 3.5 V/us Typ 


e Low Input Bias and Offset Currents 
e Common-Mode Input Voltage Range 
Includes Vcc+ 
macromodel — applies to TLO60, TLO60A, TLO60B 


* TLO60 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 09/22/89 AT 13:08 


* (REV N/A) SUPPLY VOLTAGE: +15 V 
* CONNECTIONS: NONINVERTING INPUT 
* | INVERTING INPUT 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
¥ oT FY eeeeor 
: i | | | | COMPENSATION 
* an es Soe se Sa 
.SUBCKT TLO60 1 2.366 9 
* 
ct 11 12 2.332E-12 VLP **.91 0 :DC:.:15 
DC 5 53 DX VLN 0 92 Dc 15 
DE 54 5 DX -MODEL DX D(IS=800.0E-18) 
DLP 90 91 DX .-MODEL JX PJF(IS=15.00E-12 
DLN 92 90 Dx + BETA=64E-6 VTO=-1) 
DP 4). ..30x . ENDS 
GMD 99°. 0 POLY(2) (3,0): 44,0) 0 .5°.5 
FB 7 99 POLY(5) VB VC VE VLP VLN 


0 477.4E3 -500E3 500E3 500E3 -500E3 
GA 6 041112 62.84E-6 

Gcm*0 6 10 99 2.17@E-9 

Iss 3 10 DC 35.00E-6 


+ 


HLIM 90 O VLIM 1K 
J1 sO Re Rte © tees 
J2 LA AO ae 
R2 6 -9 100.023 
RD1 4:12 25,9783 
RD2 4 12 15.9153 
RO1 a: ee 

RO2 7 $8 200 

RP 3. @ 150.083 
RSS 10 99 5.714E6 
VB a Be a 


¥o 3 353° DE. 2.1230 
VE 54 4 DC 2.130 
VIM 7 *:8DC-0 


Macromodels, simulation models, or other models 


: Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i 
warranted by TI as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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TLO61 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Low Power Consumption e Output Short-Circuit Protection 
e Supply Current ... 200 pA Typ (Per e High Input Impedance ... JFET-Input Stage 
Amplifier) 


e Internal Frequency Compensation 
e Wide Common-Mode and Differential © Latch-Up-Free Operation 
Voltage Ranges 


e Low Input Bias and Offset Currents e High Slew Rate ... 3.5 V/us Typ 
e Common-Mode Input Voltage Range 
Includes Vcoc+ 


macromodel — applies to TL061, TLO61A, TLO61B 


* TLO61 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS RELEASE 4.01 ON 06/28/89 AT 10:42 
* (REV N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS : NONINVERTING INPUT 

* INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
. il 4° t Coraer 
* Lee a4 
.SUBCKT TLO61 t+ 23 4-5 
* 
i § 11 12 3.498E-12 VE 54 4 DC 2.200 
C2 6 7 15.00E-12 VLIM 7 8 pDC.0 
DC 5 53 Dx VLP ::91..0 DC ‘15 
DE 54 5 Dx VLN 0 92 pc 15 
DLP 90 91 Dx | .MODEL DX D(IS=800.0E-18) 
DLN 92 90 DX -MODEL JX PJF(IS=15.00E-12 
DP SR. a 3 + BETA=100.5E-6 VTO=-1) 
EGND 99 0 POLY(2) (3,0) (4,0) . ENDS 
- O.5 5 
FB 7 99 POLY(5) VB VC VE VLP VLN 


+ 0 318.3E3 -300E3 300E3 300E3 -300E3 
GA 6 01112 94.26E-6 
GCM 0 6 10 99 1.607E-9 
Iss 3 10 BC 52.502-6 
HLIM 90 O VLIM 1K 
J1 LL 2 10 x 


J2 in oe oe Oe 

R2 6 9 100.0E3 

RD1 4 11 10.61E3 

RD2 4 12 10.61E3 

RO1 S59. 200 

RO2 732 200 

RP 3 -& 150.023 

RSS 10 99 3.810E6 

VB > 2 DE: 

vce 2 53 DC 2.200 


Macromodels, simulation models, or other models 


; Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i 
warranted by TI as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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Level-| Macromodels lat 


TLO62 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 
AUGUST 1991 

@ Low Power Consumption ® Output Short-Circuit Protection 

e Supply Current ... 200 yA Typ (Per e High Input Impedance ... JFET-Input Stage 
Amplifier) 


e Internal Frequency Compensation 
e Wide Common-Mode and Differential © Latch-Up-Free Operation 
Voltage Ranges 


e Low Input Bias and Offset Currents e High Slew Rate ... 3.5 V/s Typ 


e Common-Mode Input Voltage Range 
Includes Vcc+ 


macromodel — applies to TL062, TLO62A, TLO062B 


* TLO62 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 06/28/89 AT 10:42 


SJSPOWOIIeWY [-|SAI] a 


* (REV N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS: NONINVERTING INPUT 

* | INVERTING INPUT 

* | | POSITIVE POWER SUPPLY 

id | | | NEGATIVE POWER SUPPLY 

8 [4 erreur 

: fe ee Ras Se 

.SUBCKT TL062 1:3 34435 

* 
Ci 11 12 3.498E-12 VLIM 7 .8 DC +0 
C2 6 7 15.00E-12 VLP 91 0 DC 15 
DC 5 53 DX VLN 0 92 DC 15 
DE 54 5 Dx .MODEL DX D(IS=800.0E-18) 
DLP 90 91 Dx .MODEL JX PJF(IS=15.00E-12 
DLN 92 90 DX + BETA=100.5E-6 VTO=-1) 
DP 4°. 3° . ENDS 
EGND 99 0 POLY(2) (3,0) (4,0) 

les: tes ea 
FB 7 99 POLY(5) VB VC VE VLP VLN 


+ 0 318.3E3 -300E3 300E3 300E3 -300E3 
GA 6 0 11 12 94.26E-6 
GCN. 0 6 10 99°1 .607E=39 
Iss 3 °10:;DC 52.50E-6 
HLIM 90 O VLIM 1K 
J1 jG heme” fees 2 ee DS 
J2 12. 1320: JE 


R2 6 9 100.0E3 

RD1 4 11 10.61E3 

RD2 4 12 10.61E3 

RO1 8 5 200 

RO2 7 99 200 

RP 3 4 150.0E3 

RSS 10 99 3.810E6 

VB S:- 6-bc 0 

vc 3:33 De 2.200 


VE 54 4 DC 2.200 


Macromodels, simulation models, or other models 


; Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i 
ihe by TI - fully deptberinn 4, all . re TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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TLO64 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-! MACROMODEL 
AUGUST 1991 
e Low Power Consumption @ Output Short-Circuit Protection 
@ Supply Current ... 200 nA Typ (Per e High Input Impedance ... JFET-Input Stage 
Amplifier) 


e Internal Frequency Compensation 
e Wide Common-Mode and Differential E 
Voltage Ranges @ Latch-Up-Free Operation 


e Low Input Bias and Offset Currents e High Slew Rate ... 3.5 V/us Typ 


@¢ Common-Mode Input Voltage Range 
Includes Vcoc+ 


macromodel — applies to TL064, TLO64A, TLO64B 


* TLO64 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 06/28/89 AT 10:42 
* (REV N/A) SUPPLY VOLTAGE: +15 V 


Level-| Macromodels ie 


* CONNECTIONS: NONINVERTING INPUT 

sg | INVERTING INPUT 

* | | POSITIVE POWER SUPPLY 

= | | | NEGATIVE POWER SUPPLY 

ie lb Pb -oureur 

* ee Gee oe 

-SUBCKT TLO064 Bae ee 

* 
CF 11 12 3.498E-12 VuP...87 0. pe 35 
C2 6 7 15.00E-12 VLN 0 92 DC 15 
DC 5° 53.Ds -MODEL DX D(IS=800.0E-18) 
DE S4 8: 2s -MODEL JX PJUF(IS=15.00E-12 
DLP 90 91 Dx + BETA=100.5E-6 VTO=-1) 
DLN 92 90 DX . ENDS 
DP 4 335% 
EGND 99 0O POLY(2) (3,0) (4,0) 

O43 5 
FB 7 99 POLY(5) VB VC VE VLP VLN 


+ 0 318.3E3 -300E3 300E3 300E3 -300E3 
GA 6 01112 94.26E-6 
GCM 0 6 10 $9 :2.607E-9 
Iss 3 10 DC 52.50E-6 


HLIM 90 O VLIM 1K 

J1 2 36-24 

J2 29° a0 

R2 6 9 100.0E3 

RD1 4 11 10.6153 

RD2 4 12 10.6153 

ROL S's 200 

RO2 7 99 200 

RP 3 4 150.0E3 

RSS 10 99 3.810E6 

VB 9 0 De 6 

vc 3°53 DC 2.200 
VE 54 4 dC 2.200 


VLIM.- 7-8 Be oO 


Macromodels, simulation models, or other models 


R Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i 
warranted by TI as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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SJOPOWOADPW |-|OA27 ‘el 


TLO66C 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-l MACROMODEL 


AUGUST 1991 


e Low, Adjustable (“Programmable”) e High Input Impedance ... JFET-Input Stage 
Bowes coegumpuon © Unity-Gain Bandwidth ... 1 MHz Typ 
e Adjustable Supply Current (100 kHz at 25 wW) 


5 vA to 200 pA 
e Low Input Bias and Offset Currents 
e Wide Supply Range ... +1.2Vto+18V 


e High Slew Rate ... 3.5 V/us Typ 
@ Internal Frequency Compensation 


e lLatch-Up Free Operation 
@ Wide Common-Mode and Differential 


Voltage Range e Common-Mode Input Voltage Range 


Includes Vcc+ 
e Output Short-Circuit Protection 


macromodel — applies to TLO66M, TLO66I, TLO66C, TLO66AC, TLO66BC 


* TLO066 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 09/15/89 AT 09:28 
* (REV N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS : NONINVERTING INPUT 

s INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
‘“: Bia fe ee ee 
* ott ee 
.SUBCKT TLO66 2°35 425 
* 
C1 11 12 3.498E-12 VE 54 4 DC 2.200 
C2 6 7 15.00E-12 VIE 7 8 Dpe8 
Dc 5 53 Dx Vie Sk 0 Deas 
DE 54 5 DX VLN 0 92 DC 15 
DLP 90 91 Dx -MODEL DX D(IS=800.0E-18) 
DLN 92 90 Dx .MODEL JX PJF(IS=15.00E-12 
DP a. 3. De + BETA=100.5E-6 VTO=-1) 
EGND 99 0 POLY(2) (3,0) (4,0) . ENDS 


Lt eae ee 

FB 7 99 POLY(5) VB VC VE VLP VLN 0 
318.3E3 -300E3 300E3 300E3 -300E3 
GA 6 0O 11 12 94.26E-6 

GCmM.0 6 10:99 1.171E-6 

Iss 3 10 DC 52.50E-6 

HLIM 90 O VLIM 1K 

J1 ‘i Ree ten tae > 

J2 12 110 JX 


+ 


R2 6 9 100.0E3 
RD1 4 11 10.61E3 
RD2 4 12 10.61E3 
RO1 8 5 200 

RO2 7 99 200 

RP 3 4 150.0E3 
RSS 10 99 3.810E6 
VB a, ES SS 


ve.3. 53 De. 2.200 


Macromodels, simulation models, or other models 


. Copyright © 1991, Texas Instruments Incorporated 
provided by TI, directly or indirectly, are not i 
warranted by TI as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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TLO70 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-1 MACROMODEL 


AUGUST 1991 


e Low Power Consumption e Common-Mode Input Voltage Range 


@ Wide Common-Mode and Differential Includes Vcc+ 


Voltage Ranges e LowNoise ... 18 nV/VHz Typ 
@ Low Input Bias and Offset Currents e High Input Impedance ... JFET-Input Stage 
@ Output Short-Circuit Protection e Latch-Up-Free Operation 
e Low Total Harmonic Distortion e High Slew Rate ... 13 V/us Typ 
0.003% Typ 


macromodel -— applies to TLO70, TLO70A 


* TLO70 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS RELEASE 4.01 ON 09/22/89 AT 09:52 
* (REV N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS : NONINVERTING INPUT 

INVERTING INPUT 

POSITIVE POWER SUPPLY 

NEGATIVE POWER SUPPLY 


COMPENSATION 


4 tee oe 
a™ 
“I - 


io 
ea 
es ihe 
eS. 
oe ae 
-SUBCKT TL070 » Rae ee 


* 


tl f 11L..12..5..1497E=12 VLN 0° .32..D0.25 
DC 5-33. (DE -MODEL DX D(IS=800.0E-18) 
DE sf: 5. Bs -MODEL JX PJF(IS=32.50E-12 
DLP 90 91 DX + BETA=311E-6 VTO=-1) 
DLN 92 90 DX . ENDS 
DP 4-3 DS 
EGND 99 0O POLY(2) (3,0) (4,0) 
ek eae | 
FB 99 POLY(5) VB VC VE VLP 
+ VLN 0 3.929E6 -4E6 4E6 4E6 -4E6 


6 10 99 1.908E-9 
10 DC 234.0E-6 

0 VLIM 1K 
J1 je a cae AS as 
J2 aa 2 iG aa 


2 
7 
3 
GA 6 O11 12 361.3E-6 
0 
3 
0 


R2 6 9 100.0E3 

RD1 411 2.947E3 

RD2 412 2.947E3 

RO1 Ss. > 3508 

RO2 7 33-450 

RP 3 4 21.43E3 

RSS 10 99 854.7E3 

VB og.) Be. 0 

VG.2 53-0: 2.2060 

VE 54. 4 ES 2.280 

Vole 7-8 Be. 9 

Vee 34.2 Ge 25 
Macromodels, simulation models, or other models z Copyright © 1991, Texas Instruments Incorporated 
provided by TI, directly or indirectly, are not vis 
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Level-| Macromodels wed 


TLO71 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 
AUGUST 1991 
@ Low Power Consumption @ LowNoise ... 18 nV/VHz Typ 
e Wide Common-Mode and Differential e High Input Impedance ... JFET-Input Stage 


Vonage Ranges e Internal Frequency Compensation 


e Low Input Bias and Offset Currents © Latch-Up-Free Operation 


e Output Short-Circuit Protection © High Slew Rate 13 Vius Typ 


@ Low Total Harmonic Distortion 
0.003% Typ 


@ Common-Mode Input Voltage Range 
Includes Vcc+ 


macromodel — applies to TL071, TLO71A, TL071B 


* TLO71 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS RELEASE 4.01 ON 06/16/89 AT 13:08 
* (REV N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS : NONINVERTING INPUT 

bl INVERTING INPUT 


SJOPOWOIOLW |-|OA97] eo 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
* lf | 4aorrteor 
* ee BAG fede Ve 
.SUBCKT TLO71 I 2:3 a 
* 
rep 8 11 12 3.498E-12 VE 54 4 DC 2.200 
C2 6 7 15.00E-12 VLIM 7. 8 pC-0 
DC 5 53 Dx VLP 91 0 DC 25 
DE 54 5 Dx VLN 0 92 DC 25 
DLP 90 91 DX -MODEL DX D(IS=800.0E-18) 
DLN 92 90 DX -MODEL JX PJF(IS=15.00E-12 
DP r eee Be: + BETA=270.1E-6 VTO=-1) 
EGND 99 0 POLY(2) (3,0) (4,0) . ENDS 
> .S:..5 
FB 7 99 POLY(5) VB VC VE VLP 
+ VLN 0 4.715E6 -5E6 5E6 5E6 -5E6 
GA 6 011 12 282.8E-6 
GCM 0 6 10 99 8.942E-9 
Iss 3 10 DC 195.0E-6 
HLIM 90 O VLIM 1K 
J1 145-210 ox 
J2 a Wee Sie G0 eee 4 
R2 6 9 100.053 
RD1 4 11 3.536E3 
RD2 4 12 3.53653 
RO1 8 5 150 
RO2 7 99 150 
RP 3 4 2.143E3 
RSS 10 99 1.026E6 
VB 2. Pew 
vc 3° 53.pc 2.200 


Macromodels, simulation models, or other models 


= Copyright © 1991, Texas Instruments Incorporated 
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@ Low Power Consumption 


@ Wide Common-Mode and Differential 
Voltage Ranges 


@ Low Input Bias and Offset Currents 
e Output Short-Circuit Protection 


e Low Total Harmonic Distortion 
0.003% Typ 


e Common-Mode Input Voltage Range 
Includes Vcc+ 


macromodel — applies to TL0O72, TLO72A, TLO72B 
* TLO72 OPERATIONAL AMPLIFIER “MACROMODEL” 


@ Low Noise 


® High Input Impedance 


TLO72 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-1 MACROMODEL 


AUGUST 1991 


... 18 nV/VHz Typ 
... JFET-Input Stage 


e Internal Frequency Compensation 
e Latch-Up-Free Operation 
e High Slew Rate . 


.. 13 V/us Typ 


SUBCIRCUIT 


* CREATED USING PARTS RELEASE 4.01 ON 06/16/89 AT 13:08 


* (REV N/A) 


* CONNECTIONS: 


SUPPLY VOLTAGE: +15 V 
NONINVERTING INPUT 
INVERTING INPUT 


OUTPUT 


+ + + 


| 

feet 

ae 

ee ie 

ae Pon ee Be 
-SUBCKT TLO72 L‘2-3.4 5 
* 


POSITIVE POWER SUPPLY 
NEGATIVE POWER SUPPLY 


SA SS Ss sss sss ee senunnnsntmcnnmnns 


2 4 11 12 3.498E-12 
C2 6 7 15.00E=-12 
DC 2 oo De 


VE 54 4 DC 2.200 
VoL. -7: 8-0 8 
Vie 9s. Ee 25 


VLN 0 92 DC 25 


-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJF(IS=15.00E-12 
+ BETA=270.1E-6 VTO=-1) 

- ENDS 


EGND 99 0O POLY(2) (3,0) (4,0) 
5 
7 99 POLY(5) VB VC VE VLP 
+ VLN 0 4.715E6 -5E6 5E6 5E6 -5E6 
6 011 12 282.8E-6 
0 610 99 8.942E-9 
Iss 3 10 DC 195.0E-6 


HLIM 90 O VLIM 1K 


J1 ye Eee’ eee SS eae > 
J2 ea Oe 
R2 6 9 100.0E3 
RD1 4 11 3.536E3 
RD2 4 12 3.536E3 
RO1 oe ao 

RO2 39 150 

RP 3 4 2.143E3 
RSS 10 99 1.026E6 
VB 2 DSO 

vc 3 53 DC 2.200 


Macromodels, simulation models, or other models 
provided by TI, directly or indirectly, are not 
warranted by TI! as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 
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Level-| Macromodels = 


SJOPOWOIIPWy [-|9@AS7] a 


TLO74 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Low Power Consumption e LowNoise ... 18 nV/V/Hz Typ 


@ Wide Common-Mode and Differential e High Input Impedance ... JFET-input Stage 


Voltage Ranges 
@ Low Input Bias and Offset Currents 


e Output Short-Circuit Protection 


e Internal Frequency Compensation 
e Latch-Up-Free Operation 
e High Slew Rate ... 13 V/us Typ 


@ Low Total Harmonic Distortion 
0.003% Typ 


e Common-Mode Input Voltage Range 
Includes Vcc+ 


macromodel — applies to TLO74, TLO74A, TLO74B 


* TL074 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 06/16/89 AT 13:08 
* (REV N/A) 


SUPPLY VOLTAGE: +15 V 


* CONNECTIONS : NONINVERTING INPUT 
* | INVERTING INPUT 
” | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
> | | | | OUTPUT 
* Ba Bee Bie 
-SUBCKT TLO74 i 2° 3 425 
* 
ee 
kee 11 12 3.498E-12 VE 54 4 DC 21200 
Ca 6 7 15.00E-12 Vue. 7.8: oO..D 
DC 5: 53. 2K VEE -.92.- -0; 06-25 
DE 54. S&S: Be VLN GO: 32:- Dew s 
DLP 90 91 DX -MODEL DX D(IS=800.0E-18) 
DLN 92 90 DX -MODEL JX PJF(IS=15.00E-12 
DP @: 7-3 Dx + BETA=270.1E-6 VTO=-1) 
EGND 99 0O POLY(2) (3,0) (4,0) - ENDS 
he.) cae eee 
FB 7 99 POLY(5) VB VC VE VLP 
+ VLN 4.715E6 -5E6 5E6 5E6 -5E6 
GA 6 011 12 282.8E-6 
GCM 0 610 99 8.942E-9 
Iss 3 10 DC 195.0E-6 
HLIM 90 O VLIM 1K 
J1 pS ER Nees Set? 
J2 12. 2. 20: 7s 
R2 6 9 100.0E3 
RD1 4-14: 3.53683 
RD2 412 3.536E3 
RO1 eo: - -S: 250 
RO2 2: 32-150 
RP 3. §& 2516383 
RSS 10 99 1.026E6 
VB S. 0° 3e 3 
ve 3 $3..00 25200 
Macromodels, simulation models, or other models 2 Copyright © 1991, Texas Instruments Incorporated 
provided by TI, directly or indirectly, are not i 
warranted by TI as fully representing all of the TEXAS vi 


specifications and operating characteristics of the 


semiconductor product to which the model relates. INST RUMENTS 
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TLO75 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Low Power Consumption e LowNoise ... 18 nV/Hz Typ 


@ Wide Common-Mode and Differential e High Input Impedance ... JFET-input Stage 


Voltage Ranges e internal Frequency Compensation 


e Low Input Bias and Offset Currents © Latch-Up-Free Operation 


e Output Short-Circuit Protection © High Slew Rate 13 Vius Typ 


@ Low Total Harmonic Distortion 
0.003% Typ 


e Common-Mode Input Voltage Range 
Includes Vcc+ 


macromodel — applies to TL0O75 


* TLO75 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 06/16/89 AT 13:08 
* (REV N/A) SUPPLY VOLTAGE: +15 V 


Level-| Macromodels « 


* CONNECTIONS: NONINVERTING INPUT 

* | INVERTING INPUT 

i | | POSITIVE POWER SUPPLY 

* | | | NEGATIVE POWER SUPPLY 

. fa 14 eae 

= Xp POR spot: 

.SUBCKT TLO75 o-2-3 4-5 

* 
C1 1112 3.498E-12 VLIM 7 8 DC 0 
C2 6 7 15.00E-12 VLP 91 0 DC 25 
DC 5 53 DX VLN 0. 92: BC 25 
DE Ss &) DE .MODEL DX D(IS=800.0E-18) 
DLP 90 91 Dx .MODEL JX PJF(IS=15.00E-12 
DLN 92 90 Dx + BETA=270.1E-6 VTO=-1) 
DP Fes as: - ENDS 
EGND 99 0 POLY(2) (3,0) (4,0) 


5 
7 99 POLY(5) VB VC VE VLP 
+ VLN 0 4.715E6 -5E6 5E6 5E6 -5E6 
6 01112 282.8E-6 
0 610 99 8.942E-9 
Iss 3 10 DC 195.0E-6 
HLIM 90 O VLIM 1K 
J1 Sa: a eee 
J2 aa 22 300m 


R2 6 9 100.0E3 

RD1 ait 3.53683 

RD2 4° 12) 3..53683 

RO1 e353 250 

RO2 yf BE ie Ba 3 

RP 3 4 2.143E3 

RSS 10 99 1.026E6 

VB 3 Te 

vc 3. Se De: 2.200 

VE 54.4 DC 2.200 
Macromodels, simulation models, or other models z= Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not ai 
specifications and operating cheracterstics of the TEXAS 
pease ner product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 « DALLAS, TEXAS 75265 3-59 


S|OPOWOIDPW |-|9A97] eo. 


TLO80 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 

AUGUST 1991 
e Low Power Consumption e High Input Impedance ... JFET-Input Stage 
e Wide Common-Mode and Differential @ Latch-Up-Free Operation 


voltage nape ° High Slew Rate ... 13 V/us Typ 


@ Common-Mode Input Voltage Range 
e Output Short-Circuit Protection Includes Vcc+ 


@ Low Input Bias and Offset Currents 


e Low Total Harmonic Distortion 
0.003% Typ 
macromodel — applies to TLO80, TLO80A 


* TLO80 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 09/15/89 AT 12:46 


* (REV N/A) SUPPLY VOLTAGE: +15 V 
* CONNECTIONS: NONINVERTING INPUT 
* | INVERTING INPUT 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
3 Lok) ear 
* i | | | | COMPENSATION 
* bo Ec Raa oS 
.SUBCKT TLO80 1334S 
* 
C4 11 12 5.197E-12 VLN 0 92 DC 25 
DC 5 53 Dx .MODEL DX D(IS=800.0E-18) 
DE 54 5 Dx .MODEL JX PJF(IS=15.00E-12 
DLP 90 91 DX + BETA=332E-6 VTO=-1) 
DLN 92 90 DX . ENDS 
DP 4-3 De 
EGND 99 0 POLY(2) (3,0) (4,0) 
OS 


2 
7 99 POLY(5) VB VC VE VLP 
3.803E6 -4E6 4E6 4E6 -4E6 
GA 6 0O 11 12 377.6E-6 
0 6 10°99 9.882E-9 
3 10 DC 234.0E-6 
0 O VLIM 1K 
J1 a ee Oe 
J2 eae i de oe OO ee 


R2 6 9 100.0E3 

RD1 © ti-°2°. 85253 

RD2 4 12° 2.852E3 

RO1 Bee RE st 

RO2 7 99-150 

RP a: #2254252 

RSS 10 99 854.7E3 

VB 9.5 U-Dpe +9 

Vo23': 53-02. 200 

VE 54°. 4) DC 2.200 

VLIM. 7. 8-pc 0 

Var. “9. -0De 25 
Macromodels, simulation models, or other models : Copyright © 1991, Texas Instruments Incorporated 
provided by TI, directly or indirectly, are not f, 
specifications aed eperstiog coarucieritcs of the TEXAS wy 
canilconivetor product to which the model relates. INST RUMENTS 
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TLO81 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 
AUGUST 1991 
@ Low Power Consumption e High Input Impedance ... JFET-Input Stage 
® Wide Common-Mode and Differential e Internal Frequency Compensation 
VoRage mangas e Latch-Up-Free Operation 
e Low Input Bias and Offset Currents 


e High Slew Rate ... 13 V/us Typ 


e Common-Mode Input Voltage Range 
@ Low Total Harmonic Distortion Includes Vcc+ 
0.003% Typ 


e Output Short-Circuit Protection 


macromodel — applies to TL081, TLO081A, TL081B 


* TLO81 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS RELEASE 4.01 ON 06/16/89 AT 13:08 
* (REV N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS : NONINVERTING INPUT 

a INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
. Lot bb Ontaeae 
* ie Soe ER aa 
.SUBCKT TLO81 132454 5 
* 
es 11 12 3.498R-12 VLN 0 92 DC 25 
C2 6 7 15.00E-12 .MODEL DX D(IS=800.0E-18) 
DC 5 53 Dx .MODEL JX PJF(IS=15.00E-12 
DE 54 5 Dx + BETA=270.1E-6 VTO=-1) 
DLP 90 91 Dx . ENDS 
DLN 92 90 Dx 
DP 4 3 Dx 
EGND 99 0 POLY(2) (3,0) (4,0) 
ee mee 


7 99 POLY(5) VB VC VE VLP 
+ VLN 0 4.715E6 -5E6 5E6 5E6 -5E6 
6 011 12 282.8E-6 
0 610 99 8.942E-9 
Iss 3 10 DC 195.0E-6 
HLIM 90 O VLIM 1K 
J1 pS Aa” Meee 2 gare 2 
J2 aa LO ae 


R2 6.9 200.025 

RD1 4 11 3.536E3 

RD2 4 12 3.536E3 

RO1 &. 5.- 150 

RO2 4 99 150 

RP 3 4 2.143E3 

RSS 10 99 1.026E6 

VB > oe 

ve a 33° DC.2.200 
VE 54 4 DC 2.200 
Vols:: Tt -8 eC 


VEP. Si 0.BC.25 


provided by Tl, directly or indirectly, are not 
warranted by TI as fully representing all of the 
specifications and operating characteristics of the 


EXAS 
semiconductor product to which the model relates. INST RUMENTS 
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Macromodels, simulation models, or other models : Copyright © 1991, Texas Instruments Incorporated 
4 


Level-| Macromodels es 


SJOPOWOOPI |-[9AN7] ae 


TLO82 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-] MACROMODEL 

AUGUST 1991 
@e Low Power Consumption e High input Impedance ... JFET-Input Stage 
e Wide Common-Mode and Differential e internal Frequency Compensation 

Vonage senges e Latch-Up-Free Operation 
e Low Input Bias and Offset Currents 


e High Slew Rate ... 13 V/us Typ 


e Common-Mode Input Voltage Range 
e Low Total Harmonic Distortion Includes Voc+ 
0.003% Typ 


e Output Short-Circuit Protection 


macromodel — applies to TL082, TLO82A, TLO082B 


* TLO82 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS RELEASE 4.01 ON 06/16/89 AT 13:08 
* (REV N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS: NONINVERTING INPUT 

* INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
= | | | NEGATIVE POWER SUPPLY 
3 lb a Peter 
* ieee hia Bee 
-SUBCKT TLO082 L 2 3-455 
* 
Ci. 11 12 3.498E-12 VLN 0.92 De 25 
C2 6 7 15.00E-12 -MODEL DX D(IS=800.0E-18) 
DC > - 53>Dx -MODEL JX PJF(IS=15.00E-12 
DE 5m °-S5Dz + BETA=270.1E-6 VTO=-1) 
DLP 90 91 DX - ENDS 
DLN 92 90 DX 
DP 4° 3°Dx 
EGND 99 0O POLY(2) (3,0) (4,0) 
ki eee eee 
FB 7 99 POLY(5) VB VC VE VLP 
+ VLN 0 4.715E6 -5E6 5E6 5E6 -5E6 
GA 6 01112 282.8E-6 
GCM 0 610 99 8.942E-9 
Iss 3 10 DC 195.0E-6 
HLIM 90 O VLIM 1K 
J1 <a ae ae 
J2 De. ea eee 
R2 6". 9 100.083 
RD1 411 3.536E3 
RD2 412 3.536E3 
RO1 Se ..SS 2250 
RO2 72-98 3280 
RP 3. #°2 14383 
RSS 10 99 1.026E6 
VB a: eo 
vc a. 33 DC 2.200 
VE 54 4 DC 2.200 
VLIM 7 8 DC 0 
Nae OSL Boe 2s 
Macromodels, simulation models, or other models H Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not f 
warranted by TI as fully representing all of the 4 


specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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TLO83 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


@ Low Power Consumption e High input Impedance ... JFET-input Stage 


@ Wide Common-Mode and Differential e Internal Frequency Compensation 
vonage hace @ Latch-Up-Free Operation 
e High Slew Rate ... 13 V/us Typ 


® Common-Mode Input Voltage Range 
@ Low Total Harmonic Distortion Includes Vcc+ 
0.003% Typ 


e Low Input Bias and Offset Currents 


e Output Short-Circuit Protection 


macromodel — applies to TL083, TLO83A 


* TLO83 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS RELEASE 4.01 ON 06/16/89 AT 13:08 
* (REV N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS : NONINVERTING INPUT 

INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
= | | | | ourput 
ht Se oe ee 
.SUBCKT TLO83 12 9 28 
* 
C1 11 12 3.498E-12 VLN 0 92 DC 25 
Ga 6 7 15.00E-12 .MODEL DX D(IS=800.0E-18) 
DC 5 53 Dx .MODEL JX PJF(IS=15.00E-12 
DE 54 5 Dx + BETA=270.1E-6 VTO=-1) 
DLP 90 91 Dx . ENDS 
DLN 92 90 DX 
DP 4 3 Dx 
EGND 99 0 POLY(2) (3,0) (4,0) 
eo 43" So 
FB 7 99 POLY(5) VB VC VE VLP 


+ VLN 0 4.715E6 -5E6 5E6 5E6 -5E6 
GA 6 01112 282.8E-6 
GCM 0 6 10 99 8.942E-9 
Iss 3 10 DC 195.0E-6 


HLIM 90 O VLIM 1K 
J1 ta oe 40 ae 
J2 ae. dh Oe 
R2 6 9 100.0E3 


RD1 4 11 3.536E3 
RD2 4 12 3.536E3 
RO1 SS 3o0 
RO2 Tae 20 


RP 3 4 2.143E3 

RSS 10 99 1.026E6 

VB a: 9 Be 0 

ve 3. 33 DO 2.200 


VE 54 4 DC 2.200 
VWULe os 8 DE 2 
Vir 9): 0 DE-25 


Macromodels, simulation models, or other models 


‘ Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i, 
warranted by Tl as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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Level-] Macromodels be 


SJOPOWOIOPI |-|9AN7] ae 


TLO84 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-] MACROMODEL 

AUGUST 1991 
e Low Power Consumption @ High Input impedance ... JFET-Input Stage 
e Wide Common-Mode and Differential e Internal Frequency Compensation 


VOIsge BENG? e Latch-Up-Free Operation 


e High Slew Rate ... 13 V/us Typ 


@ Common-Mode Input Voltage Range 
@ Low Total Harmonic Distortion Includes Vcc+ 
0.003% Typ 


e Low Input Bias and Offset Currents 


e Output Short-Circuit Protection 


macromodel — applies to TL084, TLO84A, TL084B 


* TL084 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS RELEASE 4.01 ON 06/16/89 AT 13:08 
* (REV N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS: NONINVERTING INPUT 

= INVERTING INPUT 


| 
- | | POSITIVE POWER SUPPLY 
= | | | NEGATIVE POWER SUPPLY 
sd | | 1 eourrur 
Be es ag SS 
-SUBCKT TLO84 4°23 485 
* 
ci 11 12 3.498E-12 VLN 0 92 DC 25 
C2 6 7 15.00E-12 .MODEL DX D(IS=800.0E-18) 
DC 5 53-Da -MODEL JX PJF(IS=15.00E-12 
DE 54°. 3 DE + BETA=270.1E-6 VTO=-1) 
DLP 90 91 DX - ENDS 
DLN 92 90 DX 
DP 4 3 Dx 
EGND 99 0O POLY(2) (3,0) (4,0) 
2 ee St 
FB 7 99 POLY(5) VB VC VE VLP 
+ VLN 0 4.715E6 -5E6 5E6 5E6 -5E6 
GA 6.0 1112 282.8E-6 
GCM 0 610 99 8.942E-9 
Iss 3 10 DC 195.0E-6 
HLIM 90 O VLIM 1K 
J1 tt 240 ae 
J2 La: LO ae 
R2 6 9 100.0E3 
RD1 4° 1% -3:.53653 
RD2 4 142-3.53683 
RO1 Se: - S250 
RO2 7 99 150 
RP eee tee Be Se 
RSS 10 99 1.026E6 
VB > :0 pe 4 
vc 3 53-DC::2.2960 


VE 54 4 DC 2.200 
Vin. 7-~ 8D 0 
Vor? QL. - DDC: 25 


Macromodels, simulation models, or other models . Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not f, 

warranted by TI as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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| TLO85 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


Low Power Consumption ® High Input Impedance ... JFET-Input Stage 


@ Wide Common-Mode and Differential e Internal Frequency Compensation 
woltage HAboes e Latch-Up-Free Operation 
@ Low Input Bias and Offset Currents 


e High Slew Rate ... 13 V/us Typ 


@ Common-Mode Input Voltage Range 
e Low Total Harmonic Distortion Includes Vcc+ 
0.003% Typ 


e Output Short-Circuit Protection 


macromodel — applies to TLO85 


* TLO85 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 06/16/89 AT 13:08 


* (REV N/A) SUPPLY VOLTAGE: +15 V 
* CONNECTIONS: NONINVERTING INPUT 
* | INVERTING INPUT 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
iy Sy bf eererr 
* St ee Soy Sea 
.SUBCKT TLO85 13° 3-4°3 
* 
ot 11 12 3.498E-12 VLN 0 92 DC 25 
C2 6 7 15.00E-12 -MODEL DX D(IS=800.0E-18) 
Dc 5 53 Dx -MODEL JX PJF(IS=15.00E-12 BETA=270.1E-6 
DE 5g: 5 DE + VTO=-1) 
DLP 90 91 Dx . ENDS 
DLN 92 90 DX 
DP 4-3 Dx 
EGND 99 0 POLY(2) (3,0) (4,0) 
+ 9 5..5 05 
FB 7 99 POLY(5) VB VC VE VLP 


+ VLN 0 4.715E6 -5E6 5E6 5E6 -5E6 
GA 6 011 12 282.8E-6 
GCM 0 610 99 8.942E-9 
Iss 3 10 DC 195.0E-6 
HLIM 90 O VLIM 1K 
J1 AL a AOS 
J2 sD ee ee © Ev pg 


R2 6.9 506. O83 

RD1 4 11 .3.536E3 

RD2 412 3.536E3 

RO1 S- S256 

RO2 ¥.- 89-1350 

RP SB: ee 6 een 

RSS 10 99 1.026E6 

VB o°°:0. BSD 

vc 34:53> DC 2.200 

VE $4: 4. DC 2.200 

Vide Fe 28- DE Oo 

Ver. 92°09 DE 25 
Macromodels, simulation models, or other models ’ Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not ] 
specifications and operating ‘charactor tics of the TExas in 
semicombactnt product to which the model relates. INST RUMENTS 
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Level-| Macromodels 7 


SJPPOWOIIeW [-|SA9"] eo 


TLO87 


OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 


AUGUST 1991 


e Low Input Offset Voltage .. 


@ Low Power Consumption 


@ Wide Common-Mode and Differential 
Voltage Ranges 


e Low Input Bias and Offset Currents 


e High Input Impedance ... JFET-input 


Stage 


macromodel — applies to TL087 


. 0.5 mV Max & 


Internal Frequency Compensation 
e Latch-Up-Free Operation 
@ High Slew Rate ... 18 V/us Typ 
e Low Total Harmonic Distortion 


0.003% Typ 


* TLO87 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 06/28/89 AT 14:04 


* (REV N/A) 


SUPPLY VOLTAGE: +15 V 


POSITIVE POWER SUPPLY 
NEGATIVE POWER SUPPLY 


3-66 


OO eee eannnnsesnmnysssyns === 


* CONNECTIONS: NONINVERTING INPUT 
* | INVERTING INPUT 
* PS 
” tae 
- Lb ob Pa@ereor 
> ie ee ee 
.SUBCKT TL087 12.3°43 
* 

C1 11 12 3.887E-12 

C2 6 7 12.008-12 

DC 5 53 Dx 

DE 54 5 Dx 

DLP 90 91 DX 

DLN 92 90 DX 

DP 4 3-D& 

EGND 99 0 POLY(2) (3,0) (4,0) 0 
. Se eee 

FB 7 99 POLY(5) VB VC VE VLP 


+ VLN 0 6.189E6 -6E6 6E6 6E6 -6E6 
GA 6 011 12 282.8E-6 
GCM 0 6 50.99 3.560E+9 
Iss 3 10 DC 270.0E-6 
HLIM 90 O VLIM 1K 


J1 a1 92 £0 0X 

J2 12. kL 2020s 

R2 6 9 100.0E3 
RD1 4 11 3.536E3 
RD2 4 12 3.536E3 
RO1 S.. 3 e9 

RO2 7°99 60 

RP 3 4 11.54E3 
RSS 10 99 740.7E3 
VB 9 0.5.0 

vc 3 53: be 2.200 
VE 54 4 DC 2.200 
Viet. 7s) Bie 

Var. $1. Ose 20 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by Tl as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 


VLN 0: 92 DC -38 
.MODEL DX D(1IS=800.0E-18) 
-MODEL JX PJF(IS=15.00E-12 
+ BETA=165.3E-6 VTO=-1) 
. ENDS 


Copyright © 1991, Texas Instruments Incorporated 


TEXAS 4 


INSTRUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


TLO88 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 
AUGUST 1991 
e Low Input Offset Voltage ... 0.5 mV Max e Internal Frequency Compensation 
e Low Power Consumption e Latch-Up-Free Operation 
e Wide Common-Mode and Differential e High Slew Rate ... 18 V/us Typ 


Voltage Ranges e Low Total Harmonic Distortion 


e Low Input Bias and Offset Currents 0.003% Typ 


e High Input Impedance ... JFET-Input 
Stage 


macromodel — applies to TLO88 


* TLO88 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS RELEASE 4.01 ON 06/28/89 AT 14:04 
* (REV N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS : NONINVERTING INPUT 

" INVERTING INPUT 


| 

. | | POSITIVE POWER SUPPLY 

= | | | NEGATIVE POWER SUPPLY 

= rt tol Ourrer 

= et Se 

-SUBCKT TLO88 5 ae ee: ee 

* 
Cz 11 12 3.887E-12 -MODEL DX D(IS=800.0E-18) 
C2.6 7 12.00B=i2 -MODEL JX PJUF(IS=15.00E-12 
DC 5.53: Bx + BETA=165.3E-6 VTO=-1) 
DE 54 5 Dx - ENDS 


EGND 99 0O POLY(2) (3,0) (4,0) 


+ 
o 
Ul 
ul 


7 99 POLY(5) VB VC VE VLP 
6.189E6 -6E6 6E6 6E6 -6E6 
GA 6 01112 282.8E-6 
0. 6 10.99 3.560E-9 
Iss 3 10 DC 270.0E-6 
HLIM 90 O VLIM 1K 
J1 LiL 2 10° JE 
J2 eae. ee ee 


R2 6 9 100.0E3 
RD1 4 11 3.536E3 
RD2 4 12 3.536E3 
RO1 S25 “69 

RO2 7.35 60 

RP 3 4 11.54E3 
RSS 10 99 740.7E3 
VB oS = G Bee 


vc 3 53 DC 2.200 
VE 54 4 DC 2.200 
Vids T° 8 DCO 
VLP. 91 0 De: 30 
VLN 0 92 DC 30 


Macromodels, simulation models, or other models = Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i 

warranted by TI as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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Level-| Macromodels a 
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TL136C 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-] MACROMODEL 
AUGUST 1991 
@ Continuous-Short Circuit Protection @ No Latch-Up 
e Wide Common-Mode and Differential e Unity-Gain Bandwidth ... 3 MHz Typ 


Voltage Ranges 
@ No Frequency Compensation Required 


@ Low Power Consumption 


macromodel — applies to TL136C 


* T0136 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS RELEASE 4.03 ON 05/29/90 AT 10:08 

* REV (A) SUPPLY VOLTAGE: +15 V 

* REVISED TO ADJUST INPUT BIAS CURRENT 

* CONNECTIONS: NONINVERTING INPUT 

* | INVERTING INPUT 

* | | POSITIVE POWER SUPPLY 

* | | | NEGATIVE POWER SUPPLY 

. | | | | OUTPUT 

* ok sinc 

.SUBCKT TL136 12°53 435 

* 
Ci 11 12 3.460E-12 VEIN 7 8 he 6 
C2 6 7 20.00E-12 VLP 91 0 DC 25 
DC 5 53 DX VLN 0 92 DC 25 
DE 54 5 Dx -MODEL DX D(IS=800.0E-18) 
DLP 90 91 Dx -MODEL QX PNP(IS=800.0E-18 BF=500) 
DLN 92 90 DX . ENDS 
DP 5: Ss 
EGND 99 0 POLY(2) (3,0) (4,0) 

oS 5 


FB 7 99 POLY(5) VB VC VE VLP VLN 
+ 0 6.96E6 -4E6 4E6 4E6 -4E6 

GA 6 °0 11 12 377.08-6 

GCM 0... 6 10 99 11.928-95 

IEE 3 10 DC 40.08E-6 


HLIM 90 O VLIM 1K 
Ql rl ee” Bee SX ey > 
Q2 se Gee ee OD 
R2 6 9 100.0E3 
RC1 4 11 2.653E3 


RC2 4 12 2.653E3 
RE1.° 13.10 1.35753 
RE2 14 10 1.357E3 
REE 10 99 4.990E6 


RO1 8S 5/125 
RO2 BSS 125 
RP 3 4 24.79E3 
VB 9 O-0C 3 
ve 3,53 DC 2.700 


VE 54 4 DC 2.700 


provided by Tl, directly or indirectly, are not 
warranted by Tl as fully representing all of the af 
specifications and operating characteristics of the 


semiconductor product to which the model relates. INST RUMENTS 
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Macromodels, simulation models, or other models . Copyright © 1991, Texas Instruments Incorporated 
4 


e Gain and Phase Match Between Amplifiers 


e Low Input Offset Voltage ... 0.5 mV Max e Internal Frequency Compensation 

e Low Power Consumption e Latch-Up-Free Operation 

@e Wide Common-Mode and Differential e High Slew Rate ... 18 V/us Typ 
Voltage Ranges @ Low Total Harmonic Distortion 

e Low Input Bias and Offset Currents 0.003% Typ 

e High Input Impedance ... JFET-Input 
Stage 

macromodel — applies to TL287 
* TL287 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 


* CREATED USING PARTS RELEASE 4.01 ON 06/28/89 AT 14:04 


TL287 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


* (REV N/A) SUPPLY VOLTAGE: +15 V 
* CONNECTIONS: NONINVERTING INPUT 
* | INVERTING INPUT 
* | | POSITIVE POWER SUPPLY 
. | | | NEGATIVE POWER SUPPLY 
a [Poh  OonrEar 
* Se Oe ee mee 
.SUBCKT TL287 32.2 4:5 
* 
C1: 11 12::348878-12 VLN 0 92 DC 30 
C2 6 7 12.00E-12 .MODEL DX D(IS=800.0E-18) 
DC 5° 53° Ox -MODEL JX PJF(IS=15.00E-12 
DE: 54.5 DE + BETA=165.3E-6 VTO=-1) 
DLP 90 91 Dx . ENDS 
DLN 92 90 Dx 
DP 4 3 Dx 
EGND 99 0 POLY(2) (3,0) (4,0) 
¥ 0 VS .5 
FB 7 99 POLY(5) VB VC VE VLP 
+ VLN 0 6.189E6 -6E6 6E6 6E6 -6E6 
GA 6 011 12 282.8E-6 
GCM 0 6 10 99 3.560E-9 
IsS 3 10 DC 270.0E-6 
HLIM 90 O VLIM 1K 
Sw Soup © Bere Bae 8 as o 
ie te Tee 
R2 6 9 100.053 
RD1 4 11 3.53653 
RD2 4 12 3.53653 
ROL. 8 8:60 
RO2 7 99 60 
RP 3 4°21,5483 
RSS 10 99 740.7E3 
VB 9 0 DC 0 
vc 3.5306 2.5200 
VB. °..S4.. €De 2.300 
VLIM 7 8 DC 0 
VEE 3 92. 0 DC30 


Macromodels, simulation models, or other models 
directly or indirectly, are not 
warranted by Tl as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 


provided by Ti, 


TEXAS ap 
INSTRUMENTS 


POST OFFICE BOX 655303 « DALLAS, TEXAS 75265 


Copyright © 1991, Texas Instruments Incorporated 


Level-| Macromodels tee 


SJSPOWOIIeW [-|SAI 7] eo 


TL288 | 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 

AUGUST 1991 
e Input Offset Voltage ... 1 mV Max e Internal Frequency Compensation 
e Low Power Consumption e lLatch-Up-Free Operation 
e Wide Common-Mode and Differential e High Slew Rate ... 18 V/us Typ 


Voltage Ranges e Low Total Harmonic Distortion 


e Low Input Bias and Offset Currents 0.003% Typ 
@ High Input Impedance ... JFET-Input 
Stage 
macromodel — applies to TL288 


* TL288 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 06/28/89 AT 14:04 


* (REV N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS : NONINVERTING INPUT 

Sai | INVERTING INPUT 

. | | POSITIVE POWER SUPPLY 

- | | | NEGATIVE POWER SUPPLY 

* ke} oat aperteorT 

- I Boe, £05 je 

-SUBCKT TL288 L2 3°43 

* 
ep § 11 12 3.887E-12 VLN 0 92 DC.39 
C2-6 .7.12.00E-12 -MODEL DX D(IS=800.0E-18) 
DC 5 53-DE -MODEL JX PJF(IS=15.00E-12 
DE 54.5 oe + BETA=165.3E-6 VTO=-1) 
DLP 90 91 DX - ENDS 
DLN 92 90 DX 
DP 4°53 -Dx 
EGND 99 0O POLY(2) (3,0) (4,0) 

Cen. tek a eee 
FB 7 99 POLY(5) VB VC VE VLP 


+ VLN 0 6.189E6 -6E6 6E6 6E6 -6E6 
GA 6 011 12 282.8E-6 
GCM 0 .6-10 99 3.5608-5 
Iss 3.10. DC 270.0E-6 
HLIM 90 O VLIM 1K 
J1 oe ae 
J2 nF" Reiss Sa 6 amet $8 


R2 6 9 100.0E3 
RD1 4 11 3.536E3 
RD2 4 12 3.536E3 
RO1 8:2." 6D 

RO2 7. 99°-60 

RP 3 4 11.54E3 
RSS 10 99 740.7E3 
VB 9 0 DC 0 


ve 3 53 DC. 2.200 
VE 54 4 DC 2.200 
Vue: 7 -S-DC.g 
VLR. 91. 0 -DC-30 


Macromodels, simulation models, or other models Pi Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i, 

warranted by Tl as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


3-70 POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


TL3821C 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 
AUGUST 1991 
e Wide Range of Supply Voltages: e Internal Frequency Compensation 
Single Supply ... 3Vto30V 
or Dual Supplies e Low Input Bias and Offset Parameters: 


input Offset Voltage ... 2 mV Typ 

Input Offset Current ... 3nA Typ 

(TL3211) 

e Common-Mode Input Voltage Range Input Bias Current ... 45 nA Typ 
Includes Ground, Allowing Direct Sensing 
near Ground 


@ Low Supply Current Drain Independent of 
Supply Voltage ... 0.8 mA Typ 


e Differential Input Voltage Range Equal to 
Maximum-Rated Supply Voltage ... +32 V 


e Open-Loop Differential Voltage 
Amplification ... 100 V/mV Typ 
macromodel — applies to TL321C, TL321I 


* TL321 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 09/14/89 AT 13:31 


Level-| Macromodels bd 


* (REV N/A) SUPPLY VOLTAGE: 5 V 
* CONNECTIONS : NONINVERTING INPUT 
* | INVERTING INPUT 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
_ | 4 b+ Gero 
* a9 
-SUBCKT TL321 2 oa & 
* 
C1 11 12 4.664E-12 VO.;3:.63DC..2 .600 
ca 6 7 20.00E-12 VE 54 4DC .6 
DC 583-0 VuiIn:--j- <8 DE: 8 
DE 54.°.. 5 Dx VLP 91 0 DC 40 
DLP 90 91 DX VLN 0 92 DC 40 
DLN 92 90 DX -MODEL DX D(IS=800.0E-18) 
DP : ee See -MODEL QX PNP(IS=800.0E-18 BF=111.1) 
EGND 99 0O POLY(2) (3,0) (4,0) . ENDS 
ae ee ee 
FB 7 99 POLY(5) VB VC VE VLP VLN 


+ 0 15.91E6 -20E6 20E6 20E6 -20E6 
GA 6 0 11 12 132.7E-6 
GCM 0 6 10 99 3.974E-9 
IEE 3 10 DC 10.09E-6 
HLIM 90 O VLIM 1K 
Ql ha sa 3 OS 
Q2 12 i 14 OX 
R2 6 9 100.0E3 
RC1 411 7.957E3 
RC2 4 12 7.95783 
RE1 13 10 2.75953 
RE2 14 10 2.759E3 
REE 10 99 19.82E6 
e°..5°-590 
RO2 7, 93-350 
3 4 15.08E3 
9 


VB 0 DC 0 


Macromodels, simulation models, or other models 


shy 7 i “— or reich in — ual Ti 4 
warranted by TI as fully representing all of the 
specifications and operating characteristics of the EXAS 


semiconductor product to which the model relates. INST RUM ENTS 


POST OFFICE BOX 655303 « DALLAS, TEXAS 75265 3-71 


Copyright © 1991, Texas Instruments Incorporated 


SJOPOWOJOeW |-|OAN7 eo 


TL322C 
COMPARATOR MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Wide Range of Supply Voltages: e Low Input Bias Current 
Single Supply ... 3 V to 36 V 
or Dual Supplies 


e Class AB Output Stage 
e True Differential Input Stage 


macromodel — applies to TL322C, TL322I 


* 71,322 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS RELEASE 4.03 ON 07/18/90 AT 13:26 
* REV (N/A) SUPPLY VOLTAGE: 5 V 

* CONNECTIONS: NONINVERTING INPUT 

* INVERTING INPUT 


e Internal Frequency Compensation 


e Short-Circuit Protection 


| 
* | | POSITIVE POWER SUPPLY 
= | | | NEGATIVE POWER SUPPLY 
keto bt) eerror 
¥ ES fae 
-SUBCKT TL322 1 2:3: 4A 
* 
cr 11 12 8.887E-12 -MODEL DX D(IS=800.0E-18) 
C2 6 7 30.00E-12 -MODEL QX PNP(IS=800.0E-18 BF=45) 
DC S$ 32. os - ENDS 
DE 54. Soe 
DLP 90 91 DX 
DLN 92 90 DX 
DP 4 3 DX 
EGND 99 0O POLY(2) (3,0) (4,0) 
EF Sa 


FB 7 99 POLY(5) VB VC VE VLP VLN 
+ 0 29.46E6 -30E6 30E6 30E6 -30E6 

GA 6 0411 12 188.5E-6 

GCM G°*6 "20 “39'S. S62 E49 

IEE 3 10 DC 18.40E-6 

HLIM 90 O VLIM 1K 

Ql £2) 23S OR 

Q2 te 214 oe 

R2 6 9 100.0E3 

RG1 4 11 5.305E3 

RC2 412 5.305E3 

Ree: 1320-2. 37953 

RE2 14 10 2.379E3 

REE 10 99 10.87E6 

POL Bo ae oe 

RO2 7 oT eu 

RP 3 4 8.224E3 

VB 91-30 Be:- 6 

7O=3.-93: DO 2.320 

VE 54 4 DC .62 

VL AT... 8 DC-0 

VBP: ‘31° 0° DC -30 

VLN 0 92 DC 30 


provided by Tl, directly or indirectly, are not 
warranted by Ti as fully representing all of the 
specifications and operating characteristics of the 


EXAS 
semiconductor product to which the model relates. INST RUMENTS 


3-72 POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


Macromodels, simulation models, or other models E Copyright © 1991, Texas Instruments Incorporated 
4 


TL322C 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Wide Range of Supply Voltages: e@ Low Input Bias Current 
Single Supply ... 3V to 36V 
or Dual Supplies 


e Class AB Output Stage 
e True Differential Input Stage 


e@ internal Frequency Compensation 


Short-Circuit Protection 


macromodel — applies to TL322C, TL322I 


* TL322 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS RELEASE 4.01 ON 09/08/89 AT 13:59 
* (REV N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS : NONINVERTING INPUT 

* INVERTING INPUT 

POSITIVE POWER SUPPLY 

NEGATIVE POWER SUPPLY 

OUTPUT 


+ + & 


| 

Pd 

ie Ace 

Jey, ee 

busta k ES 
-SUBCKT TL322 ie 2.4.5 
* 


Ss ssesssssssssensssssssssssssssnsssnssssnesn 


Level-| Macromodels foal 


Ci 11 12 7.544E-12 -MODEL DX D(IS=800.0E-18) 
C2 6 7 20.00E-12 -MODEL QX PNP(IS=800.0E-18 BF=30) 
DC > oa. DE - ENDS 


DLP 90 91 DX 
DLN 92 90 DX 


DP 4 3 Dx 

EGND 99 0O POLY(2) (3,0) (4,0) 
| ee cee 

FB 7 99 POLY(5) VB VC VE VLP 


+ VLN 0 42.44E6 -40E6 40E6 40E6 -40E6 
GA 6 O11 12 130.7E-6 
GCM 0 6 10 99 2.235E-9 
IEE 3 10 DC 12.40E-6 


HLIM 90 O VLIM 1K 
Ql ha tae ee Cae 
Q2 12 114 Qx 
R2 6 9 100.0E3 
RC1 4 11 7.98753 


RC2 4 12 7.957E3 
REL .13 10 3.52985 
RE2 14 10 3.52953 
REE 10 99 16.13E6 
RO1 eo: 3 37.38 
RO2 T- 99:.37456 


RP 3 4 43.62E3 
VB SO eo 

VG. .3.53.- De 2.600 

VE 54 4 DC 2.600 
VLIM 7 8 DC 0 
VLP.<91 ..0 Be 30 


VLN 0 92 DC 30 


Macromodels, simulation models, or other models 


; Copyright © 1991, Texas Instruments Incorporated 
provided by Ti, directly or indirectly, are not i 
jeri by TI Pe: vont gases. all ri a TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 3-73 


SJOPOWOOPI |-|OA97] 69 5 


TLC251C (HIGH BIAS) 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-1 MACROMODEL 
AUGUST 1991 
e Wide Range of Supply Voltages e Common-Mode Input Voitage Range Includes 
1.4Vto16V the Negative Rail 
e True Single-Supply Operation e LowNoise ... 30 nV/VHz Typ at 1 kHz 


macromodel — applies to TLC251, TLC251A, TLC251B 


* TLC251H OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/25/90 AT 13:51 
* REV (N/A) SUPPLY VOLTAGE: 1.4 V 

* CONNECTIONS : NONINVERTING INPUT 

* INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
* EL hae 
* fool ee an Ee 
-SUBCKT TLC251H 12 3 4 5 


* 


ci 11 12 5.774E-12 

C2 6 7 20.00E-12 

DC 5 00 Woe 

DE 54 5 Dx 

DLP. 90° 91-Dzx 

DLN 92 90 DX 

DP 4 3 DX 

EGND 99 0O POLY(2) (3,0) (4,0) 0 .5,.5 
FB 7 99 POLY(5) VB VC VE VLP VLN 0 4.655E6 -6E6 6E6 6E6 -6E6 
GA 6 --0 21-42 6.321E+6 

GCM. 0. 6.10.99: 165.,6R-12 

Iss 3 10 DC 200.0E-9 


HLIM 90 O VLIM 1K 
ns ss § ba) ee ie 
J2 12°. 1210 Js 
R2 6 9 100.0E3 


RD1 60 11 158.2E3 
RD2 60 12 158.2E3 


RO1 Be See a 

RO2 ! Seas 

RP 3-6-9 35 4Ro 
RSS 10 99 1.000E9 
VAD 60 4 -.4 

VB 22 DDE) 


Vas 53: DO -2..2 
VE 54 4 Dc .495 
Vai: 7 8 peo 
Ls 0 - getar > Geer 2 ihe Seaee By 
VLN 0-32 3B ES 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJF(IS=500.0E-15 BETA=399.5E-6 VTO=-.009) 


- ENDS 
Macromodels, simulation models, or other models = Copyright © 1991, Texas Instruments Incorporated 
provided by TI, directly or indirectly, are not i 
warranted by Tl as fully representing all of the 


specifications and operating characteristics of the 


semiconductor product to which the model relates. INST RUMENTS 


3-74 POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


TLC251C (HIGH BIAS) 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-1 MACROMODEL 
AUGUST 1991 
e Wide Range of Supply Voltages @ Common-Mode Input Voltage Range Includes — 
1.4Vto 16 V the Negative Rail 
e True Single-Supply Operation e LowNoise ... 30 nV/VHz Typ at 1 kHz 


macromodel — applies to TLC251, TLC251A, TLC251B 


* TLC251H OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/06/90 AT 13:32 
* REV (B) SUPPLY VOLTAGE: 10 V 

* CONNECTIONS : NONINVERTING INPUT 

” INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
25 | | | NEGATIVE POWER SUPPLY 
bs | | | | OUTPUT 
* katt 4 
-SUBCKT TLC251H 12:3 4 5 


* 


Oe: 5 ie as Ee te i pn RB 

C2 6 7 20.00E-12 

DC 5. 53 Ds 

DE 54 5 Dx 

DLP 90 91 DX 

DLN 92 90 DX 

DP 4 3 DX 

EGND 99 0O POLY(2) (3,0) (4,0) 0 .5 .5 
FB 7 99 POLY(5) VB VC VE VLP VLN 0 1.635E6 -4E6 4E6 4E6 -4E6 
GA 6 011 12 163 .4E-6 

GCM 0 6 10 99 13.04E-9 

Iss 3 10 DC 90.00E-6 


Level-| Macromodels ie 


HLIM 90 O VLIM 1K 
J1 Li 2 i¢@- Js 
J2 ia. 2. 20-02 
R2 6 9 100.0E3 


RDI 60 11 6.121E3 

RD2 60 12 6.121E3 

ROL 8 5.250 

RO2 7S: oe 

RP 3 4 10.00E3 

RSS 10 99 2.222E6 

VAD 60 4 -.8 

VB 9 0 BC 0 

VC.2- 53.30 2.35 

VE 54, 4. pC. 1.35 

Vi 7.8 DC 8 

VLP $1. 0:De i5 

VLN 0 82.2025 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJF(IS=500.0E-15 BETA=593.1E-6 VTO=-.2135) 


Macromodels, simulation models, or other models 2 Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i, 

warranted by TI as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 3-75 


S|JOPOWOOLW |-|@A97} eo | 


TLC251C (LOW BIAS) 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 
AUGUST 1991 
e Wide Range of Supply Voltages e Common-Mode Input Voltage Range Includes 
1.4Vto16V the Negative Rail 
e@ True Single-Supply Operation e Equivalent Input Noise Voltage ... 70 nV/VHz 
Typ at 1 kHz 


macromodel — applies to TLC251, TLC251A, TLC251B 


* TLC251L OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/26/90 AT 09:06 
* REV (N/A) SUPPLY VOLTAGE: 1.4 V 

* CONNECTIONS: NONINVERTING INPUT 

ad INVERTING INPUT 


| 
bi | | POSITIVE POWER SUPPLY 
% | | | NEGATIVE POWER SUPPLY 
Ni | | | | ouTpur 
* vis ee 
sSUBCKT TLC251L. °1.2°3 45 


* 
EE 

C1 11 12 10.00E-12 

C2 6 7 20.00E-12 

DC 2: 53-De 

DE 54 5 DX 

DLP 90 91 DX 

DLN 92 90 DX 

DP 4 3 DX 

EBGND.39 0 POLY (2); (35:0) (4,0): 0> .5::5 

FB 7 99 POLY(5) VB VC VE VLP VLN 0 51.84E6 -6E6 6E6 6E6 -6E6 

GA 6.011.122. 1325-6 

GCM 0 6 10 99 325.3E-12 

Iss 3 10 DC 20.00E-9 


HLIM 90 O VLIM 1K 
J1 11; 2: 10°.0x 
J2 AS) Aa WE 
R2 6 9 100.0E3 


RD1 60 11 884.2E3 
RD2 60 12 884.2E3 


RO1 oh 75 
RO2 299: 4275 
RP 3 4 280.0E3 


RSS 10 99 10.00E9 
VAD 60 4 -.6 
VB Si: Oe 
vVC°.3 53 De. 1.205 
VE 54 4 DC .500 
VLIM 7 8 DC 0 
Vor: 31 .-@.-De.25 
VLN 0: 92°DC 15 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJF(IS=500.0E-15 BETA=127.9E-6 VTO=.003) 


Macromodels, simulation models, or other models P Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i 
warranted by Ti as fully representing all of the Ti 

specifications and operating characteristics of the 


semiconductor product to which the model relates. INST RUMENTS 


3-76 POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


TL€251€ (LOW BIAS) 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 
AUGUST 1991 
e Wide Range of Supply Voltages e Common-Mode Input Voltage Range Includes 
1.4Vto16V the Negative Rail 
e True Single-Supply Operation e Equivalent Input Noise Voltage ... 70 nV/VHz 
Typ at 1 kHz 


macromodel — applies to TLC251, TLC251A, TLC251B 


* TLC251L (LOW BIAS) OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 08/07/90 AT 09:57 

* REV (A) SUPPLY VOLTAGE: 10 V 

* CONNECTIONS : NONINVERTING INPUT 

* INVERTING INPUT 


ov 
® 
| x?) 
* | | POSITIVE POWER SUPPLY se] 
* | | | NEGATIVE POWER SUPPLY = 
* 1 | 1 | ourpur Nd 
* bere I ~ 
.SUBCKT TLC251L 12345 S 
: = 
rT) 
Civ, 11.2210, 738-12 a 
C2 6 7 20.00E-12 = 
DC 5 53 Dx 
DE 54 5 DX 
DLP 90 91 Dx 
DLN 92 90 Dx 
DP 4 3 Dx 
EGND 99 0 POLY(2) (3,0) (4,0) 0.5 .5 
FB 7 99 POLY(5) VB VC VE VLP VLN 0 530.5E6 -500E6 500E6 500E6 -500E6 


GA 6. -0' 21 22: 22. 57E8=6 
GCM 0 6 10 99 717.6E-12 
Iss 3 10 DC 800.0E-9 


HLIM 90 O VLIM 1K 
J1 an > 2420 OE 
J2 Ae 2 2 x 
R2 6 9 100.0E3 


RD1: 60-11 79.5733 

RD2 60 12 79.57E3 

RO1 So: 3-75 

RO2 ce) ee h 

RP 3 4 1.000E6 

RSS 10 99 250.0E6 

VAD 60 4 -.5 

VB 3+ 0 pe-0 

Vo IS Sac te tend 

VE 54 4 DC 1.250 

Vin % 8.de..0 

Woe 94 oe DEES 

VLN G. 92° De 45 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJUF(IS=500.0E-15 BETA=197E-6 VTO=.017) 


Macromodels, simulation models, or other models 5 Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i, 

kd by Tl Pe fully depart all rk TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 « DALLAS, TEXAS 75265 3-77 


TL€251C (MEDIUM BIAS) 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-1 MACROMODEL 
AUGUST 1991 
e Wide Range of Supply Voltages e Common-Mode Input Voltage Range Includes 
1.4Vto16V the Negative Rail 
e True Single-Supply Operation e LowNoise ... 38 nV/VHz Typ at 1 kHz 


macromodel — applies to TLC251, TLC251A, TLC251B 


* TLC251M (MEDIUM BIAS) OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 08/07/90 AT 16:08 

* REV (A) SUPPLY VOLTAGE: 10 V 

* CONNECTIONS: NONINVERTING INPUT 

r INVERTING INPUT 

POSITIVE POWER SUPPLY 

NEGATIVE POWER SUPPLY 

OUTPUT 


¢ + & + 


| 
bag 
Gg ee 
Ge ar oe 
Pie ee 
~SUBCRT TLC251M 123 45 


* 


Ci wo L242 10.73E-12 

C2 6 7 20.00E-12 

DC 5: S3::Dx% 

DE 54.5 ° Dx 

DLP 90 91 DX 

DLN 92 90 DX 

DP 4: 3 DX 

EGND 99 0O POLY(2) (3,0) (4,0) 0 .5 .5 
FB 7 99 POLY(5) VB VC VE VLP VLN 0 42.44E6 -40E6 40E6 40E6 -40E6 
GA 60 11-12": 6 7. S7aeo 

GCM 0 6 10 99 4.252E-9 

Iss 3 10 DC 12.00E-6 


S|OPOWOIINSW [-|OA97J o 


HLIM 90 O VLIM 1K 
J1 Ti 3240 - Gz 
J2 se eos Siew So Bae & 4 
R2 6 9 100.0E3 


RD1 60 11 11.37E3 
RD2 60 12 11.37E3 


RO1 8. S75 
RO2 y Ges: Re Bs 
RP 3 4 72.46E3 


RSS 10 99 16.67E6 
VAD 60 4 -.5 
VB 9. 30 DC--0 
VES 53 DC 1,390 
VE 54 4. DC 1.300 
VLIM 7 8 DC 0 
Mae > BA EO LDCS 
VLN 0: $2.-DC.15 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJF(IS=500.0E-15 BETA=460E-6 VTO=-.053) 


Macromodels, simulation models, or other models Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not v] 

warranted by TI as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


3-78 POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


TLE252C 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 
AUGUST 1991 
e A-Suffix Versions Offer 5-mV Vio e True Single-Supply Operation 
e B-Suffix Versions Offer 2-mV Vio @ Common-Mode Input Voltage Includes the 
Negative Rail 


e Wide Range of Supply Voltages 
1.4 Vto16V e LowNoise ... 25 nV/VHz Typ atf = 1 kHz 


macromodel — applies to TLC252, TLC252A, TLC252B 


* TLC252C OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/25/90 AT 13:51 
* REV (N/A) SUPPLY VOLTAGE: 1.4 V 

* CONNECTIONS : NONINVERTING INPUT 

sa INVERTING INPUT 

POSITIVE POWER SUPPLY 

NEGATIVE POWER SUPPLY 

OUTPUT 


+ £¢ & & 


| 

L324 

aria 

Jee Ge ie 

Bar ee og Bee 
euUeCR. Titesec: 1 2°3.4° 5 


* 


Cz 11 12 5.774E-12 

C2 6 7 20.00E-12 

DC 5 33° -BE 

DE pa. 5 DZ 

DLP. 90 91 DX 

DLN 92 90 DX 

DP 4 3 Dx 

EGND 99 0O POLY(2) (3,0) (4,0) 0 .5 .5 
FB 7 99 POLY(5) VB VC VE VLP VLN 0 4.655E6 -6E6 6E6 6E6 -6E6 
GA 6 -0 il i2:6.32i18-6 

GCM. 0 6.10 99 185.6E-11 

Iss 3 10 DC 200.0E-9 

HLIM 90 O VLIM 1K 

J1 an. <2. 20 SE 

J2 be ae 

R2 6 9 100.0E3 

RD1 60 11 158.2E3 

RD2 60 12 158.2E3 


Level-| Macromodels ag 


RO1 S545 
RO2 7.39 175 
RP 3 «4-3.333E83 


RSS 10 99 1.000E9 
VAD 60 4 -.4 
VB o:6- DC 
VO. 3:63: -DO-4.6 
VE 54 4 pDc .495 
VRia 7 8: D0. 9 
VP: 81-40 DE AS 
VLN O.. 92: De: 25 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJF(IS=500.0E-15 BETA=399.5E-6 VTO=-.009) 


Macromodels, simulation models, or other models z Copyright © 1991, Texas Instruments Incorporated 
provided by TI, directly or indirectly, are not i, 

warranted by TI as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 3-79 


SJOPOWOJOLW |-|9A07 Ps 


TLE252C 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-l MACROMODEL 
AUGUST 1991 : 
A-Suffix Versions Offer 5-mV Vio e True Single-Supply Operation 
B-Suffix Versions Offer 2-mV Vio @e Common-Mode Input Voltage Includes the 
Wide Range of Supply Voltages Neganye neu 
1.4V to 16 V e LowNoise ... 25 nV/VHz Typ atf = 1 kHz 


macromodel — applies to TLC252, TLC252A, TLC252B 


* TLC252C OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/06/90 AT 13:32 


* 


REV (B) 


SUPPLY VOLTAGE: 10 V 


* CONNECTIONS: NONINVERTING INPUT 


* 


+ + + 


-SUBCKT TLC252C 


* 


INVERTING INPUT 

POSITIVE POWER SUPPLY 
NEGATIVE POWER SUPPLY 
| OUTPUT 
ba 
4 5 


| 

a 
ford 
ia BS 
Ee he 
2 3 


og 11 12 2.591E-12 
C2 6 7 20.00E-12 
DC 5 53 DX 
DE 54 De 
DLP 90 91 DX 
DLN 92 90 DX 
DP A USO 
EGND 99 0O POLY(2) (3,0) (4,0) 0 .5 .5 
FB 7 99 POLY(5) VB VC VE VLP VIN 0 1.635E6 -4E6 4E6 4E6 -4E6 
GA 6 011 12 163.4E-6 
GCM 0 610 99 13.04E-9 
Iss 3 10 DC 90.00E-6 
HLIM 90 O VLIM 1K 
J1 La ae oO: 
J2 Se ee tam BS 
R2 6 9 100.0E3 
RD1 60 11 6.121E3 
RD2 60 12 6.121E3 
Ro. 8.5 250 
RO2 7 99 75 
RP 3: @-10.00E3 
RSS 10 99 2.222E6 
VAD 60 4 -.8 
VB 9 0 DC 0 : 
Me A eee sk So 
VE 24. 8 DCe-1435 
Vie: 7. De :) 
Var 91-0 De-15 
VLN 0,:92.-Do 15 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJF(IS=500.0E-15 BETA=593.1E-6 VTO=-.2135) 
- ENDS 
Macromodels, simulation models, or other models Z Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not Y] 
warranted by TI as fully representing all of the TEXAS 4 
_ Seusicamdector pradect\o which ive veel velatea INSTRUMENTS 
3-80 POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


TLCE254C 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 
AUGUST 1991 
e@ A-Suffix Versions Offer 5-mV Vio @ True Single-Supply Operation 
e B-Suffix Versions Offer 2-mV Vio @ Common-Mode Input Voltage Includes the 
e Wide Range of Supply Voltages Egan. er 


1.4Vto 16 V e LowNoise ... 25 nV/VHz Typ atf = 1 kHz 


macromodel — applies to TLC254, TLC254A, TLC254B 


* TLC254C OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/25/90 AT 13:51 
* REV (N/A) SUPPLY VOLTAGE: 1.4 V 

* CONNECTIONS : NONINVERTING INPUT 

* INVERTING INPUT 


| 
g | | POSITIVE POWER SUPPLY 
ii | | | NEGATIVE POWER SUPPLY 
. | | | | ourputr 
* eS he oe 
-SUBCKT TLC254C 12345 


* 


Cl 11 12 5.774E-12 

C2 6 7 20.00E-12 

DC a. S33, Dx 

DE 54 5 Dx 

DLP 90 91 DX 

DLN 92 90 DX 

DP 4 3 DX 

EGND 99 0O POLY(2) (3,0) (4,0) 0 .5 .5 
FB 7 99 POLY(5) VB VC VE VLP VLN 0 4.655E6 -6E6 6E6 6E6 -6E6 
GA 6 01112 6.321E-6 
GCM 0 6 10 99 185.6E-11 
Iss 3 10 DC 200.0E-9 
HLIM 90 O VLIM 1K 

J1 > ee ete 

J2 La S20 os 

R2 6 9 100.0E3 

RD1 60 11 158.2E3 

RD2 60 12 158.2E3 

RO1 > & FS 

RO2 7 33. 275 

RP 3. .@& 9.34383 

RSS 10 99 1.000E9 

VAD 60 4 -.4 


Level-| Macromodels es 


VB 2-0 DEe.0 
VC. 3.53. DC -2.2 
VE 54 4 DC .495 


Vie 7.8 DC O 
Vie ma Ope: £5 
VLN 0 $2 DC 15 
-MODEL DX D(IS=800.0E-18) 
‘+-MODEL JX PJF(IS=500.0E-15 BETA=399.5E-6 VTO=-.009) 


Macromodels, simulation models, or other models Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not ‘| 

piace by Tl = a — he . TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 3-81 


TL€254C 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 
AUGUST 1991 
e A-Suffix Versions Offer 5-mV Vip e True Single-Supply Operation 
e B-Suffix Versions Offer 2-mV Vio @ Common-Mode Input Voltage Includes the 


e Wide Range of Supply Voltages Negative Rail 


1.4V to 16 V e LowNoise ... 25 nV/VHz Typ atf = 1 kHz 


macromodel — applies to TLC254, TLC254A, TLC254B 


* TLC254C OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/06/90 AT 13:32 
* REV (B) SUPPLY VOLTAGE: 10 V 

* CONNECTIONS : NONINVERTING INPUT 

9 INVERTING INPUT 


| 
. | | POSITIVE POWER SUPPLY 
id | | | NEGATIVE POWER SUPPLY 
Lo) bf eoerPrur 
* Pah Fal 
.SUBCKT TLC254C 123 4 5 


* 


ace fi 11 12 2.5918-12 

C2 6 7 20.00E-12 

DC 5-63 Ds 

DE 54 5 Dx 

DLP 90 91 DX 

DLN 92 90 DX 

DP 4 3 DX 

EGND 99 0O POLY(2) (3,0) (4,0) 0 .5 .5 
FB 7 99 POLY(5) VB VC VE VLP VLN 0 1.635E6 -4E6 4E6 4E6 -4E6 
GA 6.0 11 12 163 .48-6 

GCM 0 6 10 99 13.04E-9 

Iss 3 10 DC 90.00E-6 


SJOPOWOII\ |-|9A7} re 


HLIM 90 O VLIM 1K 
J1 2k ot LO DE 
J2 12.23 ° 10 J 
R2 6 9 100.0E3 


RD1 60 11 6.121E3 

RD2 60 12 6.121E3 

moa: 6 5. 256 

RO2 7? $9 75 

RP 3 4 10.00E3 

RSS 10 99 2.222E6 

VAD 60.4 -.8 

VB Rois | eye agi 

Vi oOo Be a5 

VE a8: “4 DC 2235 

VWuIM. -7-  8-De 0 

Vue .98; O2DC 35 

VLN 0: 32° DC. .245 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJF(IS=500.0E-15 BETA=593.1E-6 VTO=-.2135) 


- ENDS 

Macromodels, simulation models, or other models : Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not v 

— by Tl - fully a all . oe TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


3-82 POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


TLE25L2C 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e A-Suffix Versions Offer 5-mV Vip @ Common-Mode Input Voltage Includes the 
Negative Rail 


e Equivalent Input Noise Voltage ... 68 nV/VHz 
Typ at f = 1 kHz 


e B-Suffix Versions Offer 2-mV Vip 


e Wide Range of Supply Voltages 
1.4Vto 16V 


e True Single-Supply Operation 


macromodel — applies to TLC25L2, TLC25L2A, TLC25L2B 


* TLC25L2C OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/26/90 AT 09:06 
* REV (N/A) SUPPLY VOLTAGE: 1.4 V 

* CONNECTIONS : NONINVERTING INPUT 

* INVERTING INPUT 


| 
ud | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
. [1 1 -Oogtever 
* oe ee oe ee 
~-SUBCKT TLC25L2C 1 2 3 4 5 


* 


te § 11 12 10.00E-12 

C2 6 7 20.00E-12 

DC a 2° DX 

DE 54 5 DX 

Die 30°92 Dx 

DLN 92 90 DX 

DP 4: 3 -Dx 

EGND.99 0 POLY (2). (3,0): (4,0)},9:°.5 .5 
FB 7 99 POLY(5) VB VC VE VLP VLN 0 51.84E6 -6E6 6E6 6E6 -6E6 
GA 6: 0' ti 12: 1.2318-6 

GCM 0 6 10 99 325.3E-12 

Iss 3 10 DC 20.00E-9 

HLIM 90 O VLIM 1K 


J1 aL: de Oe 
J2 5 Se ee Meee i Mage > 
R2 6 9 100.0E3 


RD1 60 11 884.2E3 

RD2 60 12 884.2E3 

RO1 Se ee 

RO2 7 39 i175 

RP 3 4 280.0E3 

RSS 10 99 10.00E9 

VAD 60 4 -.6 

VB o.. 0. De 6 

Ves: 3306-2. 205 

VE aa 4 DE -.500 

Vue 7 8. De 8 

Vise «92. 0. DE ..5 

VLN Y-92-DC" 45 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PUF(IS=500.0E-15 BETA=127.9E-6 VTO=.003) 
- ENDS 


Macromodels, simulation models, or other models : 
atone id “. a ep 24 or sre dP we - Ti 4 
warranted by Tl as fully representing all of the 

specifications and operating characteristics of the EXAS 


semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 3-83 


Copyright © 1991, Texas Instruments Incorporated 


Level-| Macromodels ba 


S]JOepOWOIDeWy |-[9A9J wo 


TLCE25L2C 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 

AUGUST 1991 

A-Suffix Versions Offer 5-mV Vio @ Common-Mode Input Voltage Includes the 
Negative Rail 


B-Suffix Versions Offer 2-mV Vio 


Wide Range of Supply Voltages 
1.4Vto 16V 


e Equivalent Input Noise Voltage ... 68 nV/V/Hz 
Typ atf = 1 kHz 


True Single-Supply Operation 


macromodel — applies to TLC25L2, TLC25L2A, TLC25L2B 


* TLC25L2C OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 08/07/90 AT 09:57 


* REV (A) SUPPLY VOLTAGE: 10 V 

* CONNECTIONS: NONINVERTING INPUT 

* | INVERTING INPUT 

* | | POSITIVE POWER SUPPLY 

* | | | NEGATIVE POWER SUPPLY 
= | | | | OUTPUT 

* Se: aot Me 

.SUBCKT TLC25L2C 123 4 5 


* 


er LL LL LLL LLL LLL 


C1 


GA 
GCM 0 
Iss 
HLIM 
J1 

J2 

R2 


ii 
6 
5 

54 

90 

92 
& 

99 
7 
6 


3 
90 
a2. 
12 

6 


12 10.73E-12 

7 20.00E-12 
53 DX 

5 DX 
91’: DX 
90 DX 

3 DX 

0. POLY (2): (3,0), (4,0) 0.5 .5 
99 POLY(5) VB VC VE VLP VLN 0 530.5E6 -500E6 500E6 500E6 -500E6 
0 11 12 12.57E#6 


6 10 99 717.6E-12 


10 DC 800.0E-9 
0 VLIM 1K 
210 JX 
110 JX 
9 100.0E3 


RD1 60 11:.79 .57E3 
RD2 60 12 79.57E3 


RO1 Tomas Naa 2 
RO2 7 99 75 
RP 3 4 1.000E6 
RSS 10 99 250.0E6 
VAD 60 4 -.5 
VB SO pe... 
Wa Ad es Ak ea 
VE 54° € OC 15250 
VLIM = 7. -8'. De 0 
Vee Slo 20 aC 5 
VLN 0 92. DC 15 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJF(IS=500.0E-15 BETA=197E-6 VTO=.017) 
- ENDS 
Macromodels, simulation models, or other models . Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not v] 
warranted by TI as fully representing all of the TEXAS 4s 
Seulcondactor prodect to which the model relates. INSTRUMENTS 
3-84 POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


| TLC25L4C 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-] MACROMODEL 


AUGUST 1991 


e A-Suffix Versions Offer 5-mV Vi9 e True Single-Supply Operation 
e B-Suffix Versions Offer 2-mV Vio e Common-Mode Input Voltage Includes the 
Negative Rail 


e Wide Range of Supply Voltages 
1.4Vto 16V @ Equivalent Input Noise Voltage ... 68 nV/VHz 
Typ atf = 1 kHz 


macromodel — applies to TLC25L4, TLC25L4A, TLC25L4B 


* TLC25L4C OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/26/90 AT 09:06 
* REV (N/A) SUPPLY VOLTAGE: 1.4 V 

* CONNECTIONS : NONINVERTING INPUT 

> INVERTING INPUT 


| 
2 | | POSITIVE POWER SUPPLY 
y | | | NEGATIVE POWER SUPPLY 
i to) | eee 
* Wig Mee oo ee 
.SUBCKT TLC25L4C 1 2 3 4 5 


* 


Level-| Macromodels ae 


ct 11 12 10.00E-12 

C2 6 7 20.00E-12 

DC 5°: §3- Dz 

DE 54 5 Dx 

DLP 90 91 DX 

DLN 92 90 DX 

DP 4 3 Dx 

EGND 99 0O POLY(2) (3,0) (4,0) 0 .5 .5 

FB 7 99 POLY(5) VB VC VE VLP VLN 0 51.84E6 -6E6 6E6 6E6 -6E6 

GA 6 Gril 12 1 i3TE-6 

GCM 0 6 10 99 325.3E-12 

Iss 3 10 DC 20.00E-9 

HLIM 90 O VLIM 1K 

J1 L120 IS 

J2 12 .1 10°0x 

R2 6 9 100.0E3 

RD1 60 11 884.2E3 

RD2 60 12 884.2E3 

RO1 S58. 75 

RO2 f Soe Bee 

RP 3 4 280.0E3 

RSS 10 99 10.00E9 

VAD 60 4 -.6 

VB 9 0nrC 0 

Ve. 3353. D¢e.1.205 

VE 54 4 dc .500 

VUIM * 7-8. De:0 

VLP .91...0. DC 15 

VLN 0:92.00 <L5 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJF(IS=500.0E-15 BETA=127.9E-6 VTO=.003) 
- ENDS 


provided by TI, directly or indirectly, are not 
warranted by TI as fully representing all of the 
specifications and operating characteristics of the 


semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 « DALLAS, TEXAS 75265 3-85 


Macromodels, simulation models, or other models a Copyright © 1991, Texas Instruments Incorporated 
ai 


TLE25L4C 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 
AUGUST 1991 
e A-Suffix Versions Offer 5-mV Vio e True Single-Supply Operation 
e B-Suffix Versions Offer 2-mV Vio @e Common-Mode Input Voltage Includes the 
Negative Rail 


e Wide Range of Supply Voltages 
1.4V to 16V e Equivalent Input Noise Voltage ... 68 nV/VHz 
Typ atf = 1 kHz 


macromodel — applies to TLC25L4, TLC25L4A, TLC25L4B 


* TLC25L4C OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 


GO 


18 * CREATED USING PARTS RELEASE 4.01 ON 08/07/90 AT 09:57 
S * REV (A) SUPPLY VOLTAGE: 10 V 
a * CONNECTIONS: NONINVERTING INPUT 
et * | INVERTING INPUT 
= * | | POSITIVE POWER SUPPLY 
(7) * | | | NEGATIVE POWER SUPPLY 
Pa} * | | | | ourput 
3 * Boe 
re) .SUBCKT TLC25L4C 1 2 3 4 5 
= * 
Ty 
C1 11 12 10.73E-12 
C2 6 7 20.00E-12 
DC 5 53 Dx 


DE 54 5 DX 
DLP 90 91 DX 
DLN 92 90 DX 
DP 4 3 DX 
EGND 99 0O POLY(2) (3,0) (4,0) 0 .5 .5 
FB 7 99 POLY(5) VB VC VE VLP VLN 0 530.5E6 -500E6 500E6 500E6 -500E6 
GA 6 011 12 12.5786 
GCM 0 6 10 99 717.6E-12 
Iss 3 10 DC 800.0E-9 
HLIM 90 O VLIM 1K 
J1 a Hs HER Ses A BaF 
J2 Last ee 20 Oe 
R2 6 9 100.0E3 
RD1 60 11 79.57E3 
RD2 60 12 79.57E3 
RO1 S:'%-.25 
RO2 729975 
RP 3 4 1.000E6 
RSS 10 99 250.0E6 
VAD 60 4 -.5 
VB 5. 0 De 0 
¥O=3 -:33:.De: 2.250 
VE 54 4 DC 1.250 
Vin 7.8 PCO 
We ake OOS 25 
VLN 0: 92 DC 15 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJF(IS=500.0E-15 BETA=197E-6 VTO=.017) 


- ENDS 

Macromodels, simulation models, or other models a Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i] 
warranted by TI as fully representing all of the 


specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 


3-86 POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


TLC25M2C 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-1 MACROMODEL 


AUGUST 1991 


e A-Suffix Versions Offer 5-mV Vio @e Common-Mode Input Voltage Includes the 
Negative Rail 


e LowNoise ... 32 nV/VHz Typ atf = 1 kHz 


e B-Suffix Versions Offer 2-mV Vio 


e Wide Range of Supply Voltages 
1.4V to 16V 


e True Single-Supply Operation 


macromodel — applies to TLC25M2, TLC25M2A, TLC25M2B 


* TLC25M2C OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/26/90 AT 09:06 
* REV (N/A) SUPPLY VOLTAGE: 1.4 V 
* CONNECTIONS : NONINVERTING INPUT 
* INVERTING INPUT 
POSITIVE POWER SUPPLY 
NEGATIVE POWER SUPPLY 
OUTPUT 


+ + + & 


| 

E =] 

ba 4 

ESE is 

2G Be oe ee 
»-SUBCKT TLC25M2C 12345 
* 


Level-| Macromodels tae 


ae § 11 12 10.00E-12 

C2 6 7 20.00E-12 

DC 5°53 Dx 

DE 54 5 DX 

DLP. -30 91 -Dz 

DLN 92 90 DX 

DP 4 3 DX 

EGHD.99 0 POLY (2) (3,0). (4,0): 0.5 35 
FB 7 99 POLY(5) VB VC VE VLP VLN 0 51.84E6 -6E6 6E6 6E6 -6E6 
GA 6S -0 Tl 12 L.13i8-s6 

GCM 0 6 10 99 325.3E-12 

Iss 3 10 DC 20.00E-9 

HLIM 90 O VLIM 1K 

J1 £1 ae -30 Oe 

J2 ee BO ae 

R2 6 9 100.0E3 

RD1 60 11 884.2E3 

RD2 60 12 884.2E3 


RO1 S575 

RO2 799 375 

RP 3 4 14.0E3 

RSS 10 99 10.00E9 
VAD 60 4. =.6 

VB 3 ODEO 


VO 3° 53.-DE 4.205 
VE 54 4 Dc .500 
Vie 7 8 -DeS 
ViP° ot 0 Deis 
VLN 0-92 °De- 45 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PUF(IS=500.0E-15 BETA=127.9E-6 VTO=.003) 


- ENDS 

Macromodels, simulation models, or other models Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i, 

warranted by TI as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 : 3-87 


SJOPOWOAIEI |-[OA27 eo 


TLE25M2C 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 
AUGUST 1991 
e A-Suffix Versions Offer 5-mV Vio @ Common-Mode Input Voltage Includes the 
Negative Rail 


e B-Suffix Versions Offer 2-mV Vio 
e Wide Range of Supply Voltages 


e LowNoise ... 32 nV/VHz Typ atf = 1 kHz 


1.4Vto16V 
e True Single-Supply Operation 


macromodel — applies to TLC25M2, TLC25M2A, TLC25M2B 


* TLC25M2C (MEDIUM BIAS) OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 08/07/90 AT 16:08 


* REV (A) SUPPLY VOLTAGE: 10 V 

* CONNECTIONS: NONINVERTING INPUT 

* | INVERTING INPUT 

* | | POSITIVE POWER SUPPLY 

* | | | NEGATIVE POWER SUPPLY 
4d tL Eb hegreror 

7” deel sot Bin Fa 

.SUBCKT TLC25M2C 1 2 3 4 5 


* 


ee 


Lois | 
C2 
DC 
DE 
DLP 
DLN 
DP 
EGND 
FB 
GA 
GCM 0 
Iss 
HLIM 
J1 
J2 
R2 


a 


99 
7 
6 


3 
90 
11 
12 

6 


12.-10.73E-12 

7 20.00E-12 
53 DX 

5 DX 

91. Dx 
90 Dx 

3 DX 

0 BOLY (2). (35.03 66,0) 0.5.5 
99 POLY(5) VB VC VE VLP VLN 0 42.44E6 -40E6 40E6 40E6 -40E6 
0°41 1I2°.87.97ES6 


6 10 99 4.252E-9 


10 DC 12.00E-6 
0 VLIM 1K 

4 20 Jz 
£20 (JX 

9 100.0E3 


Bos 60) 11-2563 763 
RD2 60 12 11.37E3 


RO1 OFS 

RO2 7799-75 

RP 3 4 72.46E3 

RSS 10 99 16.67E6 

VAD 60 4 -.5 

VB oe O-o0C . 2 

Whe ak a Ae ats SOO 

VE S40 4- DC. 4.300 

VLIM 7 .8 DC.0 

VUE: 91 'O-De.i5 

VLN 0: 92; 30° 15 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJF(IS=500.0E-15 BETA=460E-6 VTO=-.053) 
- ENDS 
Macromodels, simulation models, or other models é Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i 
warranted by TI as fully representing all of the TEXAS 4 


specifications and operating characteristics of the 


semiconductor product to which the model relates. INST RUMENTS 


3-88 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


_ TLC25M4C 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 
AUGUST 1991 
e A-Suffix Versions Offer 5-mV Vio e Common-Mode Input Voltage Includes the 
Negative Rail 


e B-Suffix Versions Offer 2-mV Vio 


3” Wide Hance GE uinpl Voltague e LowNoise ... 32 nV/VHz Typ atf = 1 kHz 


1.4Vto 16V 
e True Single-Supply Operation 


macromodel — applies to TLC25M4, TLC25M4A, TLC25M4B 
* TLC25M4C OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/26/90 AT 09:06 
* REV (N/A) SUPPLY VOLTAGE: 1.4 V 
* CONNECTIONS: NONINVERTING INPUT 
* INVERTING INPUT 
POSITIVE POWER SUPPLY 
NEGATIVE POWER SUPPLY 
| OUTPUT 
ey 
45 


+ + + 


| 

rd 
oF a 
ae 
ae 
ce” Sa 


-SUBCKT TLC25M4C 


* 


ci 11 12 10.00E-12 

C2 6 7 20.00E-12 

DC 5 53 DX 

DE 54 5 DX 

DLP 90 91 DX 

DLN 92 90 DX 

DP 4 3 DX 

EGND 99 .0 POLY(2): (3,0). (4,0) 0 .5 .5 
FB 7 99 POLY(5) VB VC VE VLP VLN 0 51.84E6 -6E6 6E6 6E6 -6E6 
GA 6 011 12 1.131E-6 

GCM 0 6 10 99. 325.3E-12 

Iss 3 10 DC 20.00E-9 

HLIM 90 O VLIM 1K 

J1 At Be gO. Moe 

J2 oe ed Or ee 

R2 6 9 100.0E3 

RD1 60 11 884.2E3 

RD2 60 12 884.2E3 


RO1 8.2.3 93 
RO2 + 23-195 
RP 3 4 14.0E3 


RSS 10 99 10.00E9 
VAD 60 4 -.6 
VB 2): BC 8 
VC: 3.53: DE 1.205 
VE 54 4 vc .500 
VLIM 7 8 DC 0 
VLF -. 24. 0 DC. 15 
VLN 0. 32° 06:.i5 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJF(IS=500.0E-15 BETA=127.9E-6 VTO=.003) 


- ENDS 
Macromodels, simulation models, or other models 4 Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i, 
warranted by TI as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 3-89 


Level-| Macromodels ie 


TLC25M4C 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 
AUGUST 1991 
e A-Suffix Versions Offer 5-mV Vio e Common-Mode Input Voltage Includes the 
Negative Rail 


e B-Suffix Versions Offer 2-mV Vio 


= Wide Rande'ot Supply Volteses e LowNoise ... 32 nV/VHz Typ atf = 1 kHz 


1.4Vto16V 
@ True Single-Supply Operation 


= macromodel — applies to TLC25M4, TLC25M4A, TLC25M4B 
* TLC25M4C (MEDIUM BIAS) OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 


* CREATED USING PARTS RELEASE 4.01 ON 08/07/90 AT 16:08 
* REV (A) SUPPLY VOLTAGE: 10 V 
* CONNECTIONS : NONINVERTING INPUT 


* INVERTING INPUT 


@ 
< 
oO 
cere | 
= * | | POSITIVE POWER SUPPLY 
m * | | | NEGATIVE POWER SUPPLY 
rei * 
re) [: bt + 2eerPrur 
3 * Sie ae ae a 
‘e) .SUBCRT TLC25M4C' 1 2 3° 4:5 
©. * 
© 
1) 
CL 42° 32°10-738-12 
C2 6 7 20.00E-12 
DC 5. 53> Dz 
DE 54. -5 DZ 
DLP 90 91 DX 
DLN 92 90 DX 
DP 4 3. DZ 
EGND 99 0 POBY(2): (3,0) 4,0): 0..5-..5 
FB 7 99 POLY(5) VB VC VE VLP VLN 0 42.44E6 -40E6 40E6 40E6 -40E6 


GA 6. 0 11 12 87.9786 
GCM 0 6 10 99 4.252E-9 
Iss 3 10 DC 12.00E-6 


HLIM 90 O VLIM 1K 
J1 5 He rage” Wats & 9 ine p< 
J2 he nO JZ 
R2 6 9 100.0E3 


RO2. 60° 11.11.37E83 

RD2 60 12 11.37E3 

RO1 S.& 75 

RO2 99ST 

RP 3 4 72.46E3 

RSS 10 99 16.67E6 

VAD 60 4 -.5 

VB Mie. Sas ®t 

NG 3 ee DC 1 360 

VE oe 2 DE: 2.300 

Vite 7. SBC 8 

wee 94: BDC AS 

VLN 0 92: pC 15 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJF(IS=500.0E-15 BETA=460E-6 VTO=-.053) 


- ENDS 

Macromodels, simulation models, or other models z Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i} 

warranted by Tl as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


3-90 POST OFFICE BOX 655303 « DALLAS, TEXAS 75265 


TLC271C (HIGH BIAS) 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Input Offset Voltage Drift ... 0.1uV/moTyp, ¢ LowNoise ... 25nV/VHzatf = 1 kHz 


Including the First 30 Days e Output Voltage Range Includes Negative Rail 


e Wide Range of Supply Voltages Over 
Specified Temperature Range: 
-55°C to 125°C ... 5Vto16V e ESD-Protection Circuitry 
-40°C to 85°C ... 4Vto 16 V 
0°C to 70°C ... 3Vto16V 


e Single-Supply Operation 


e High Input Impedance ... 1012.0 Typ 


@e Small-Outline Package Option Also Available 
in Tape and Reel 


e Designed-in Latch-Up Immunity 
e Common-Mode Input Voltage Range 

Extends Below the Negative Rail (C-Suffix, 

l-Suffix Types) 


macromodel — applies to TLC271, TLC271A, TLC271B 


* TLC271H OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/08/90 AT 15:26 
* REV (N/A) SUPPLY VOLTAGE: 5 V 

* CONNECTIONS : NONINVERTING INPUT 

* INVERTING INPUT 


Level-| Macromodels = 


| 
+ | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
* | -kE-E 4 Ooi 
* Poa aa] 
~-SUBCKT TLC271H 123 4 5 
* 
(ed § 11 12 5.657E-12 vc 3 53 DC 1.85 
ca 6 7 20.00E-12 VE cs -4. De 349 
DOF SS: DE VLIM 7 8 DC 0 
DE 54 5 DX VLP 91 0 DC 25 
DLP 90 91 DX VLN 0 92 DC 25 
DLN 92 90 DX .MODEL DX D(IS=800.0E-18) 
DP 4 3 Dx .MODEL JX PJF(IS=300.0E-15 
EGND 99 0 POLY(2) (3,0) (4,0) 0 + BETA=658.9E-6 VTO=-.151) 
+ 3S ae - ENDS 


FB 7 99 POLY(5) VB VC VE VLP VLN 
+ 0 1.120E6 -1E6 1E6 1E6 -1E6 

GA 6. 0 11: le 436.22-6 

GCM 0 6 10 99 28.46E-9 

HLIM 90 O VLIM 1K 

Iss 3 10 DC 58.00E-6 

J1 hk). er a: ee 

J2 ha 3 a 

R2 6 9 100.0E3 

RD1 60 11 7.236E3 

RD2 60 12 7.236E3 

RO1 o “2070 

RO2 7.99 15 

RP 3 4 8.1E3 

RSS 10 99 3.448E6 

VAD 60 4 -.7 


VB 2: 0 oC 
Macromodels, simulation models, or other models - Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not ‘} 
warranted by TI as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 . 3-91 


SJOPOWOIILW\ |-|9A27 eo 


TLC271C (HIGH BIAS) 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


. 25 nVNNHz at f = 1 kHz 

e Output Voltage Range Includes Negative Rail 
.. 10129 Typ 
ESD-Protection Circuitry 


e Input Offset Voltage Drift ... 0.1 u.V/moTyp, e LowNoise .. 


Including the First 30 Days 


e Wide Range of Supply Voltages Over : 
Specified Temperature Range: °. Hohn s 
-55°C to 125°C ... 5Vto16V * 

— 40°C to 85°C ... 4Vto 16 V 
0°C to 70°C ... 3Vto16V 


e Single-Supply Operation 


@ Small-Outline Package Option Also Available 
in Tape and Reel 


e Designed-in Latch-Up Immunity 
e Common-Mode Input Voltage Range 

Extends Below the Negative Rail (C-Suffix, 

I-Suffix Types) 


macromodel — applies to TLC271, TLC271A, TLC271B 


* TLC271H OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/07/90 AT 15:22 
* REV (B) SUPPLY VOLTAGE: 10 V 

* CONNECTIONS: NONINVERTING INPUT 

INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
* ie Re Oe Re eh 
* Sie tae tes Tk 
.SUBCKT TLC271H 123 4 5 
* 
RR ae ape SES nie hah Ad ek a oe Sad ne ei ena aaa 
C1 11 12 4.693E-12 vw 3 53: pe 2.3485 
C2 6 7 20.00E-12 VE 54 4DC .64 
DC 5 53 Dx Vie: 7 8 Dee 
DE 54 5 DX VLP 91 0 DC 25 
DLP 90 91 Dx VLN 0 92 DC 25 
DLN 92 90 DX .-MODEL DX D(IS=800.0E-18) 
DP 4 3 DX -MODEL JX PJUF(IS=350.0E-15 
EGND 99 0O POLY(2) (3,0) (4,0) O + BETA=672.8E-6 VTO=-.190) 
+45 2.93 


- ENDS 
FB 7 99 POLY(5) VB VC VE VLP VLN 


0 1.354E6 -3E6 3E6 3E6 -3E6 


+ 


GA 6. 0 11.32 175.928-6 
GCM 0 6 10 99 19.786E-9 
Iss 3 10 DC 92.00E-6 
HLIM 90 O VLIM 1K 

J1 Li 2°30 De 

J2 y Wy eee See Hs 4 

R2 6 9 100.0E3 


RD1 60 11 5.684E3 
RD2 60 12 5.684E3 


RO1 alee ee fo. 

RO2 Bet Seng f<) 

RP.3 4 11.66E3 
RSS 10 99 2.174E6 
VAD 60 4 -.8 

VB 2 0 Bea 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by Tl as fully representing all of the 


Copyright © 1991, Texas Instruments Incorporated 


specifications and operating characteristics of the 
semiconductor product to which the model relates. 


3-92 


TEXAS 4 
INSTRUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


TLC271C (LOW BIAS) 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-1 MACROMODEL 


AUGUST 1991 


e Input Offset Voltage Drift ... 0.1 uV/moTyp, e Equivalent Input Noise Voltage ... 68 nV/VHz 
Including the First 30 Days atf = 1 kHz 
e Wide Range of Supply Voltages Over e Output Voltage Range Includes Negative Rail 
Specified Temperature Range: ; 12 
~55°C to 125°C ... 5Vto 16V e High Input Impedance ... 10'*Q Typ 
-40°C to 85°C ... 4Vto16V e ESD-Protection Circuitry 
° ° 
Gav SRE spat NIOABN ¢ Small-Outline Package Option Also Available 
e Single-Supply Operation in Tape and Reel 
@ Common-Mode Input Voltage Range e Designed-in Latch-Up Immunity 
Extends Below the Negative Rail (C-Suffix, 
l-Suffix Types) 


macromodel — applies to TLC271, TLC271A, TLC271B 


* TLC271L OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/08/90 AT 13:50 
* REV (N/A) SUPPLY VOLTAGE: 5 V 


* CONNECTIONS: NONINVERTING INPUT 
* 


| 
ig | | POSITIVE POWER SUPPLY 
. | | | NEGATIVE POWER SUPPLY 
* Et 1 oe OprTrer 
* ioe eee Pe ae 
-SUBCRT: TLC2TIL. 12 3.455 
* 
ct 11:12 10.128-12 vc 3 53 DC 1.465 
C2 6 7 15.00E-12 VE 54 4 DC .565 
DC 5:53 Dx . Vie -T. (8 De 
‘DE oe... 2 Lae VLP. 91.0. Be, 25 
DLP 90 91 Dx VLN 0 92° De. 25 
DLN 92 90 DX -MODEL DX D(IS=800.0E-18) 
DP 4 3 DX -MODEL JX PJF(IS=300.0E-15 
EGND 99 0O POLY(2) (3,0) (4,0) + BETA=228.0E-6 VTO=.026) 
+ Om.5 .5 - ENDS 


FB 7 99 POLY(5) VB VC VE VLP VLN 
+ 0 489.4E6 -90E6 90E6 90DE6 -90E6 

GA 6.0 11. 12..7.163E-6 

GCM 0 6 10 99 289.3E-12 

HLIM 90 O VLIM 1K 

Iss 3 10 DC 450.0E-9 

J1 A we 20 OS 

J2 i2 1.10 JX 

R2 6 9 100.0E3 

RDI: 60 11 139.6E3 

RD2. . 60°32 139.6E3 

RO1 a, 5 75 

RO2 99. 35 

RP: 3 @°523 56583 

RSS 10 99 444.4E6 

VAD 60 4 -.4 


VB o De .0 
Macromodels, simulation models, or other models : Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not f, 
a by Tl ae fully hog a all * TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 3-93 


Level-| Macromodels oo 


SJOPOWOIO| |-|9AI7J wo 


TLC271C (LOW BIAS) 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Input Offset Voltage Drift ... 0.1 wV/moTyp, e Equivalent Input Noise Voltage ... 68 nVNVHz 
Including the First 30 Days atf = 1 kHz 


e Wide Range of Supply Voltages Over e Output Voltage Range Includes Negative Rail 
Specified Temperature Range: 


i 12 
-~55°C to 125°C ... 5Vto16V e High Input Impedance ... 10°©Q Typ 


-40°C to 85°C ... 4Vto 16 V e ESD-Protection Circuitry 
OC ae Aen @ Small-Outline Package Option Also Available 
e Single-Supply Operation in Tape and Reel 
e Common-Mode Input Voltage Range e Designed-in Latch-Up Immunity 
Extends Below the Negative Rail (C-Suffix, 
I-Suffix Types) 


macromodel — applies to TLC271, TLC271A, TLC271B 


* TLC271L (LOW BIAS) OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 08/08/90 AT 13:27 

* REV (A) SUPPLY VOLTAGE: 10 V 

* CONNECTIONS : NONINVERTING INPUT 

INVERTING INPUT 


| 
. | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
i lob -egaeur 
* Gay iets Zoe SN 
eUeCRe TECalau ~1°2:3.4°5 
* 
SRE TE SEI a aD IE Pe RD aE Ee POOR LES ES OLS SOL ATE LIOR ETE EN OEE | SDT eee Tor ENE Ts SNR a 
eT: 11 12 9.602E-12 vc 3 53 DC 1.635 
C2 6 7 15.00E-12 VE 54 4 DC .535 
DC 5 53 DK VLIM 7 8 DC 0 
DE 54 5 DX VLP 91 0 DC 25 
DLP 90 91 DX VLN 0 92 DC 25 
DIN 92 90 DX .MODEL DX D(IS=800.0E-18) 
DP 4 |. 30% -MODEL JX PJF(IS=350.0E-15 
EGND 99 0 POLY(2) (3,0) (4,0) 0 + BETA=130.4E-6 VTO=.022) 
fsa 2? . ENDS 
FB 7 99 POLY(5) VB VC VE VLP 
+ VLN 0 1.119E9 -1E9 1E9 1E9 -1E9 
GA 6 * 0-11-42: 10.3786 
GCM 0 6 10 99 178.39E-12 
Iss 3 10 DC 600.0E-9 
HLIM 90 0 VLIM 1K 
Ji aks we ee ae 
J2 2 a Oa 
R2 6 9 100.0E3 
RD1 60 11 96.45E3 
RD2 60 12 96.45E3 
RO1 SB <-F5 
RO2 7:39.75 
RP (ee tape bc Pe ob 
RSS 10 99 333.3E6 
VAD 60 4 -.4 
VB 9-9. Be 6 
Macromodels, simulation models, or other models : Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not vip 
Se retcel snl nan noel a be TE 
celatonedeciat product to which the model relates. INST RUMENTS 


3-94 POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


TLC271C (MEDIUM BIAS) 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


Input Offset Voltage Drift.... 0.1 uV/moTyp, e LowNoise ... 32 nV/VHzatf = 1 kHz 


Including the First 30 Days 


Wide Range of Supply Voltages Over 
Specified Temperature Range: 


e Output Voltage Range Includes Negative Rail 
e High Input Impedance ... 101209 Typ 


-—55°C to 125°C ... 5Vto16V e ESD-Protection Circuitry 
- 40°C to 85°C ... 4Vto16V 


O°C to 70°C ... 3Vto 16 V 
Single-Supply Operation 


@ Smail-Outline Package Option Also Available 


in Tape and Reel 


Common-Mode Input Voltage Range 
Extends Below the Negative Rail (C-Suffix, 
l-Suffix Types) 


macromodel — applies to TLC271, TLC271A, TLC271B 


* TLC271M OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/09/90 AT 09:27 
* REV (N/A) 
* CONNECTIONS: NONINVERTING INPUT 


-SUBCKT TLC271M 


SUPPLY VOLTAGE: 5 V 


INVERTING INPUT 

POSITIVE POWER SUPPLY 

| NEGATIVE POWER SUPPLY 
| | OUTPUT 

| 


| 
Les 
a 
eo. 
3 ee 
ie 324° 5 


e Designed-in Latch-Up Immunity 


CL 11 12 8.92E-12 VC:.3:-33 
C2 6 7 20.00E-12 VE 54 
DC > 53 -DE VLIM 7 
DE S44 - 3 Dz VLP 91 
DLP 90 91 DX VLN 0 
DLN 92 90 DX -MODEL DX 
DP 4 3 Dx -MODEL JX 
EGND 99 0O POLY(2) (3,0) (4,0) + BETA=696 
et ee ee - ENDS 
FB 7 99 POLY(5) VB VC VE VLP VLN 
+ 0 21.49E6 -30E6 30E6 30E6 -30E6 
GA 6 01112 52.78E-6 
GCM 0 6 10 99 3.036E-9 
HLIM 90 O VLIM 1K 
Iss 3 10 DC 8.000E-6 
J1 si Ramee ee st 
J2 ae.-° 1: 20205 
R2 6 9 100.0E3 
RD1 60 11 18.95E3 
RD2 60 12 18.95E3 
RO1 So. 3:-¥5 
RO2 7: 39 FS 
RP..-:3; 4 51; 5583 
RSS 10 99 25.00E6 
VAD 60 4 -.5 
VB 9: -0-De.-0 
Macromodels, simulation models, or other models 5 
provided by Ti, directly or indirectly, are not 4s 
specifications and operating characteristics of the TEXAS 
Senledatertar product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


DC 1.69 

4 vc .59 

8. DC -6 

0 DC 25 

oa'-De 25 
D(IS=800.0E-18) 
PJUF (IS=300.0E-15 
-4E-6 VTO=-.0175) 


Copyright © 1991, Texas Instruments Incorporated 


Level-| Macromodels Cc 


SJOPOWOIDEW\ |-[OAS7 eo 


TLC271 (MEDIUM BIAS) 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-1 MACROMODEL 


AUGUST 1991 


e Input Offset Voltage Drift ... 0.1 uV/moTyp, e LowNoise ... 32 nV/VHzatf = 1 kHz 
Ingluding the First 30 Daye e Output Voltage Range Includes Negative Rail 
e Wide Range of Supply Voltages Over 


; 12 
Specified Temperature Range: © High Input Impedanee..raaiter Deer 


- 55°C to 125°C ... 5Vto16V e ESD-Protection Circuitry 
—-40°C to 85°C ... 4Vto16V ; 833 . 
0°C to 70°C ... 3Vto16V @ Small-Outline Package Option Also Available 


in Tape and Reel 


*  Single-Supply Operation e Designed-In Latch-Up Immunity 


@ Common-Mode Input Voltage Range 
Extends Below the Negative Rail (C-Suffix, 
l-Suffix Types) 


macromodel — applies to TLC271, TLC271A, TLC271B 


* TLC271M OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/08/90 AT 08:17 


* REV (B) SUPPLY VOLTAGE: 10 V 
* CONNECTIONS: NONINVERTING INPUT 
* | INVERTING INPUT 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
. | | | | ouTput 
* Et pe 
.SUBCKT TLC271M 12345 
* 
Ci 11 12 6.62E-12 vo... 3 33 ‘pe. 4.806 
C2 6 7 20.00E-12 VE 54 4 Dc .585 
DC 5 53 Dx VLIM 7 $8 DC 0 
DE 54 5 Dx VLP 91 0 DO-25 
DLP 90 91 Dx VLE 0-92. De 25 
DLN 92 90 Dx .MODEL DX D(IS=800.0E-18) 
DP 4 3 Dx .MODEL JX PJF(IS=350.0E-15 
EGND 99 0 POLY(2) (3,0) (4,0) 0 + BETA=533.6E-6 VTO=-.032) 
4.5.5 . ENDS 


FB 7 99 POLY(5) VB VC VE VLP VLN 
+ 0 33.77E6 -90E6 90E6 90E6 -90E6 

GA 6 01112 54.66E-6 

GCM 0 6 10 99 2.181E-9 

Loe: 3° 10 De 11.208=6 

HLIM 90 O VLIM 1K 


J1 La: 2 bO XR 
J2 a 20 ae 
R2 6 9 100.0E3 


RD1 60 11 18.29E3 
RD2 60 12 18.29E3 
RO1 ey FS 

RO2 799. ¥5 

RES 4 75.8783 

RSS 10 99 17.86E6 
VAD 60 4 -.5 


VB o-oo 
Macromodels, simulation models, or other models 3 Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i, 
warranted by TI as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 


3-96 POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


TLO272 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 
AUGUST 1991 
e Input Offset Voltage: e Common-Mode Input Voltage Range Extends 
TLC272B ... 2 mV Max at 25°C, Below the Negative Rail (C-Suffix, I-Suffix 
Vpp = 5V Types) 
e Input Offset Voltage Drift ... 0.1 u.V/mo e LowNoise ... 25nV/VHzatf = 1 kHz 


Typ, Including the First 30 Days e Output Voltage Range Includes Negative Rail 


@ Wide Range of Supply Voltages Over : 
Specified Temperature Range: ¢ High Input Impedance ... 101? 0 Typ 
-55°C to 125°C ...4Vtol6V e ESD-Protection Circuitry 
—-40°C to 85°C ... 4Vto16V 
0°C to 70°C ... 3Vto16V 


@ Single-Supply Operation 


@ Small-Outline Package Option Also Available 
in Tape and Reel 


e Designed-in Latch-Up Immunity 


macromodel — applies to TLC272, TLC272A, TLC272B 


* TLC272 OPERATIONAL. AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/08/90 AT 15:26 
* REV (N/A) SUPPLY VOLTAGE: 5 V 

* CONNECTIONS : NONINVERTING INPUT 

* INVERTING INPUT 


| 
. | | POSITIVE POWER SUPPLY 
= | | | NEGATIVE POWER SUPPLY 
id | | 't-) Ourrur 
. 7 et oe 
-SUBCKT TLC272 ao. S04: 
“* 
ci it 12 5.657E-212 VC 3.53 BC 1,95 
C2 6 7 20.00E-12 VE 54 4 DC .7 
DG 5 53: Dz VLIM .7 8 De Q 
DE 54 5 DX VLP 91 0 DC 25 
DLP 90 91 DX VLN O° 92 DC :25 
DLN 92 90 DX ~-MODEL DX D(IS=800.0E-18) 
DP 4 3 Dx -MODEL JX PJUF(IS=300.0E-15 
EGND 99 0O POLY(2) (3,0) (4,0) 0 + BETA=658.9E-6 VTO=-.151) 
a - ENDS 


FB 7 99 POLY(5) VB VC VE VLP VLN 
+ 0 1.120E6 -1E6 1E6 1E6 -1E6 

GA 6, 0 11 12: 136.2E-6 

GCM 0 6 10 99 28.46E-9 

HLIM 90 O VLIM 1K 

Iss 3 10 DC 58.00E-6 

J1 ah le 

J2 ia. oO UE 

R2 6 9 100.0E3 

RD1 60 11 7.236E3 

RD2 60 12 7.236E3 

RO1 S.. 3-'%o 

RO2 7. aa a 

RP 3 4 8.1E3 

RSS 10 99 3.448E6 

VAD 60 4 -.7 

VB 9 “0: De.0 


Macromodels, simulation models, or other models : Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not v] 

bs ioopoes by TI z= dag iptv = - ~ TE 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 3-97 


Level-| Macromodels o 


TLO272 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Input Offset Voltage: e Common-Mode Input Voltage Range Extends 
TLC272B ... 2 mV Max at 25°C, Below the Negative Rail (C-Suffix, I-Suffix 
Vpp = 5V Types) 

e Input Offset Voltage Drift ... 0.1 uV/mo e LowNoise ... 25nV/VHzatf = 1 kHz 


Typ, Including the First 30 Days © Output Voltage Range Includes Negative Rail 


e Wide Range of Supply Voltages Over ‘ 
Specified Temperature Range: © High input Ree 8: 1012 Q Typ 
—55°C to 125°C ...4Vtol6V e ESD-Protection Circuitry 
aa fe) ° 
2 ae Nah ae ae : . woes e Small-Outline Package Option Also Available 
y= rae in Tape and Reel 
2 # Single-Supaly Pperaton @ Designed-iIn Latch-Up Immunity 
S macromodel — applies to TLC272, TLC272A, TLC272B 
Q * TLC272 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
eo) * CREATED USING PARTS RELEASE 4.03 ON 08/07/90 AT 15:22 
= * REV (B) SUPPLY VOLTAGE: 10 V 
4 * CONNECTIONS: NONINVERTING INPUT 
Oo x | INVERTING INPUT 
” * | | POSITIVE POWER SUPPLY 
: | | | NEGATIVE POWER SUPPLY 
x Lob Al aaa 
x“ Rita yes Wate ee 
-SURBCKT TLC272 1 2.3 4:5 
* 
C1. 11 12:4.693E-12 vc: 3°53 BC 2.180 
C2 6 7 20.00E-12 VE: 54€°°4°De cee 
DC 5 53 DX VLIM 7 8 DC 0 
DE 54 5 DX VLP 91 0 DC 25 
DLP 90 91 Dx VLN 0 92 DC 25 
DLN 92 90 Dx .MODEL DX D(IS=800.0E-18) 
DP 4  3°Dx .MODEL JX PJF(IS=350.0E-15 
EGND 99 O POLY(2) (3,0) (4,0) + BETA=672.8E-6 VTO=-.190) 
0) a 35 . ENDS 
FB 7 99 POLY(5) VB VC VE VLP VLN 


+ 0 1.354E6 -3E6 3E6 3E6 -3E6 
GA 6° 0. 21 22: 175.386 
GCM 0 6 10 99 19.786E-9 


Iss 3.10 De 92.00E-6 
HLIM 90 O VLIM 1K 

J1 be eee a 

J2 t2 ee we 

R2 6 9 100.0E3 


RD1 60 11 5.684E3 
RD2 60 12 5.684E3 


RO1 S SY FD 

RO2 7_392::99 

RP 3 4 11.66E3 
RSS 10 99 2.174E6 
VAD 60 4 -.8 

VB 9 0 Be) 


Macromodels, simulation models, or other models 


provided by Tl, directly or indirectly, are not 
warranted by TI as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 


3-98 


Copyright © 1991, Texas Instruments Incorporated 


TEXAS 4 


INSTRUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


| TLO274 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 
AUGUST 1991 
@ Input Offset Voltage: e Common-Mode Input Voltage Range Extends 
TLC274B ... 2 mV Maxat 25°C, Below the Negative Rail (C-Suffix, I-Suffix 
Vpp = 5V Types) 
e Input Offset Voltage Drift ... 0.1 uV/mo e LowNoise ... 25nV/VHzatf = 1 kHz 


Typ, Including the First 30 Days © Output Voltage Range Includes Negative Rail 


e Wide Range of Supply Voltages Over : 12 
Specified Temperature Range: a i se eT 
- 55°C to 125°C ...4Vto16V e ESD-Protection Circuitry 
Ke. oe ey S dies te dey @ Small-Outline Package Option Also Available 
0°C to 70°C ... 3Vto 16 V : 
in Tape and Reel 
@ Single-Supply Operation 


e Designed-in Latch-Up Immunity 


macromodel — applies to TLC274, TLC274A, TLC274B 


* TLC274 OPERATIONAL. AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/08/90 AT 15:26 


* REV (N/A) SUPPLY VOLTAGE: 5 V 
* CONNECTIONS: NONINVERTING INPUT 
* | INVERTING INPUT 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
~ | | 121 ourpur 
x Paem ect tee fe 
.SUBCKT TLC274 12345 
* 
C1 11 12 5.657E-12 VB oY GO pe-0 
C2 6 7 20.00E-12 vc 3 53 DC 1.85 
pc 5 53 Dx VE 54 40pDC .7 
DE 54 5 Dx VLIM 7 8 DC 0 
DLP 90 91 Dx VP. e170; DE“ 2S 
DLN 92 90 Dx VLN 0 92 DC 25 
DP 4° 3 Dx .MODEL DX D(IS=800.0E-18) 
EGND 99 0 POLY(2) (3,0) (4,0) .MODEL JX PJF(IS=300.0E-15 
‘9°58 °45 + BETA=658.9E-6 VTO=-.151) 
FB 7 99 POLY(5) VB VC VE VLP VLN . ENDS 


0 1.120E6 -1E6 1E6 1E6 -1E6 
GA 6 011 12 138.2E-6 
GCM 0 6 10 99 28.46E-9 
HLIM 90 O VLIM 1K 

Iss 3 10 DC 58.00E-6 

J1 ie See” ee te 

J2 12 1410 Jx 

R2 6 9 100.0E3 

RD1 60 11 7.236E3 

RD2 60 12 7.236E3 

RO1 S375 

RO2 133-75 

RP 3° €.6.183 

RSS 10 99 3.448E6 

VAD 60 4 -.7 


+ 


Macromodels, simulation models, or other models bi Copyright © 1991, Texas Instruments Incorporated 
provided by Ti, directly or indirectly, are not i 

warranted by Tl as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 3-99 


Level-| Macromodels = 


SJOPOWONPW |-|OAN7 ss 


TLO274 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 
AUGUST 1991 
e Input Offset Voltage: e Common-Mode Input Voltage Range Extends 
TLC274B ... 2 mV Max at 25°C, Below the Negative Rail (C-Suffix, I-Suffix 
Vpp = 5V Types) 
e Input Offset Voltage Drift ... 0.1 uV/mo @ LowNoise ... 25 nV/VHzatf = 1 kHz 


Typ, Including the First 30 Days e Output Voltage Range Includes Negative Rail 


@ Wide Range of Supply Voltages Over 


; . 12 
Specified Temperature Range: © MG pT seace, sone 


-55°C to 125°C ...4Vto16V e ESD-Protection Circuitry 
-—40°C to 85°C ... 4Vto16V : : ; 
0°C to 70°C ... 3Vto16V @ Small-Outline Package Option Also Available 


in Tape and Reel 


Single- Supply. Operation @ Designed-in Latch-Up Immunity 


macromodel — applies to TLC274, TLC274A, TLC274B 


* TLC274 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/07/90 AT 15:22 
* REV (B) SUPPLY VOLTAGE: 10 V 

* CONNECTIONS: NONINVERTING INPUT 

* INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
° | | | | OUTPUT 
. Ls ae 
-SUBCKT TLC274 L224: 3 €3 
* 
C1 11 12 4.693E-12 VB 2-0 oo -G 
C2 6 7 20.00E-12 VO. 3 33° DC: 2.7490 
DC 5: 33 Ds VE 54 4 DC .64 
DE 54 .:.-5:-DX Yuan oF. EB Cy 
DLP 90 91 DX Vue. 32 2 ea 
DLN 92 90 DX VLN 0. $2 -De.25 
DP 4 3 DX -MODEL DX D(IS=800.0E-18) 
EGND 99 0O POLY(2) (3,0) (4,0) 0 -MODEL JX PUJUF(IS=350.0E-15 
see eee + BETA=672.8E-6 VTO=-.190) 
FB 7 99 POLY(5) VB VC VE VLP VLN . ENDS 
+ 0 1.354E6 -3E6 3E6 3E6 -3E6 
GA 6 0 21 12 175..98-6 
GCM 0 6 10 99 19.786E-9 
Iss 3 10 DC 92.00E-6 
HLIM 90 O VLIM 1K 
J1 se Raaptee” jew Es Mery > 4 
J2 ie? 2a Owe 
R2 6 9 100.0E3 
RD1 60 11 5.684E3 
RD2 60 12 5.684E3 
RO1 Sos eo 
RO2 733-75 
RP 3. 4 11..66E3 
RSS 10 99 2.174E6 
VAD 60 4 -.8 
Macromodels, simulation models, or other models ‘ Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not v 
warranted by Tl as fully representing all of the 4 


specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 


3-100 POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


e Trimmed Offset Voitage . 
at 25°C, Vpp = 5V 


e Input Offset Voltage Drift ... 0.1 uV/mo 
Typ, Including the First 30 Days 


.. 500 pV Max 


e Wide Range of Supply Voltages Over 
Specified Temperature Range: 
-—55°C to 125°C ...4Vto 16V 
-40°C to 85°C ... 4Vto 16 V 
0°C to 70°C ... 3Vto16V 


@ Single-Supply Operation 
e Common-Mode input Voltage Range 
Extends Below the Negative Rail (C-Suffix, 
I-Suffix Types) 
macromodel — applies to TLC277 
* TLC277 OPERATIONAL AMPLIFIER 


e LowNoise . 


@ High Input Impedance . 


“MACROMODEL” 


TLC277 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


.. 25nVNHzatf = 1 kHz 


e Output Voltage Range Includes Negative Rail 


.. 1012.0 Typ 


e ESD-Protection Circuitry 


@ Small-Outline Package Option Also Available 


in Tape and Reel 


e Designed-in Latch-Up Immunity 


SUBCIRCUIT 


* CREATED USING PARTS RELEASE 4.03 ON 07/10/90 AT 10:26 


* REV (N/A) 
* CONNECTIONS: 


* 


SUPPLY VOLTAGE: 5 V 
NONINVERTING INPUT 


| 

* | | POSITIVE POWER SUPPLY 

* | | | NEGATIVE POWER SUPPLY 

* bff 4 OOTECT 

* ee he ee 

.SUBCKT TLC277 pe BE Se 

* 
a 8 11 12 5.657E-12 RSS 10 99 3.448E6 
C2 6..-7. 20.008<12 VAS 60 4:+.9 
DC 5 53 Dx VB o's O:ne. a 
DE 54 5 Dx vc 3 53: De £:900 
DLP 90 91 DX VE BA) Ss Dee 8 
DLN 92 90 DX VidM. 7 BDC 8D 
DP a: 3 Ds VLP 91 0 DC 20 
EGND 99 0O POLY(2) (3,0) (4,0) 0 VLN 0 92 DC 20 

-  s ~s -MODEL DX D(IS=800.0E-18) 
FB 7 99 POLY(5) VB VC VE VLP VLN 


0 9.881E5 -1E6 1E6 1E6 -1E6 


+ 


GA 6° 0 11 12.138 .2E-6 
GCM 0 6 10 99 27.64E-9 
HLIM 90 O VLIM 1K 

Iss 3 10 DC 58.00E-6 

J1 A1- 2° 50. dX 

J2 Ri: dak 

R2 6.9 100.0E3 


RD1 60 11 7.236E3 
RD2 60 12 7.236E3 


RO1 8). S35 
RO2 ee 
RP 3 4 7.79E3 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by TI as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 


TEXAS a 
INSTRUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


-MODEL JX PJF(IS=300.0E-15 


+ BETA=658.9E-6 VTO=-.151) 


- ENDS 


Copyright © 1991, Texas Instruments Incorporated 


3-101 


Level-| Macromodels oe 


TLO277 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Trimmed Offset Voltage ... 500 pV Max e LowNoise ... 25nV/VHzatf = 1 kHz 
at 25°C, Vpp = 5V 


e Input Offset Voltage Drift ... 0.1 u.V/mo 
Typ, Including the First 30 Days 


e Output Voltage Range Includes Negative Rail 
e High Input Impedance ... 1012 Q Typ 
e Wide Range of Supply Voltages Over o. Fak Protection ey 
Specified Temperature Range: @ Small-Outline Package Option Also Available 
-55°C to 125°C ...4Vto16V in Tape and Reel 
—40°C to 85°C ... 4Vto 16V 
0°C to 70°C ... 3Vto 16 V 


e Single-Supply Operation 


e Designed-in Latch-Up Immunity 


@ Common-Mode Input Voltage Range 
Extends Below the Negative Rail (C-Suffix, 
I-Suffix Types) 


macromodel — applies to TLC277 


* TLC277 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/09/90 AT 10:01 
* REV (B) SUPPLY VOLTAGE: 10 V 

* CONNECTIONS : NONINVERTING INPUT 

. INVERTING INPUT 


SJPPOWOIIEW |-[9AS] on 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
* Poet ie ee ey 
* Eee eae pee De 
.SUBCKT TLC277 12 3-455 
* 
ey 11 12 4.693E-12 RSS 10 99 2.174E6 
C2 6 7 20.00E-12 VAD 60 4 -.8 
DC 5 53 DX VB 9 0pDCc 0 
DE 54 5 DX VC.3°'53° DC. 25140 
DLP 90 91 Dx VE 54 4 DC .64 
DLN 92 90 DX VLIM 7 8 DC 0 
DP 4 3 DX VLP 91 0 DC 20 
EGND 99 0O POLY(2) (3,0) (4,0) VLN 0 92 DC 20 
AD 5 Ds a -MODEL DX D(IS=800.0E-18) 
FB 7 99 POLY(5) VB VC VE VLP VLN -MODEL JX PJF(IS=350.0E-15 
+ 0 1.221E6 -3E6 3E6 3E6 -3E6 + BETA=672.8E-6 VTO=-.1903) 
GA 6-0 11 12 -175.3SE=-6 . ENDS 


GCM 0 6 10 .99.19.786E-9 
Iss 310 DC 92.00E-6 
HLIM 90 O VLIM 1K 


J1 Abe Om 
J2 plot Eee au tN 8 
R2 6 9 100.0E3 


RD1 60 11 5.684E3 
RD2 60 12 5.684E3 
RO1 S$ 33-85 
RO2 7. 99:85 
RP 3 4 10.53E3 


Macromodels, simulation models, or other models 


‘ Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i, 
warranted by Tl as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 


3-102 POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


—_ TLC279 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-] MACROMODEL 


AUGUST 1991 


e Trimmed Offset Voltage ... 900 1.V Max e LowNoise ... 25 nV/VHzatf = 1 kHz 
at 25°C, Vpp = 5 V 


e Input Offset Voltage Drift ... 0.1 u.V/mo 
Typ, including the First 30 Days 


@ Output Voltage Range Includes Negative Rail 
e High Input Impedance ... 10!2 0 Typ 
e ESD-Protection Circuitry 


e Wide Range of Supply Voltages Over 
Specified Temperature Range: @ Small-Outline Package Option Also Available 
-55°C to 125°C ...4Vto16V in Tape and Reel 
-40°C to 85°C ... 4Vto 16 V : ; 
0°C to 70°C ... 3Vto 16 V @ Designed-in Latch-Up Immunity 
@ Single-Supply Operation 
e Common-Mode Input Voltage Range 
Extends Below the Negative Rail (C-Suffix, 
l-Suffix Types) 
macromodel — applies to TLC279 
* TLC279 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/10/90 AT 10:26 
* REV (N/A) SUPPLY VOLTAGE: 5 V 
* CONNECTIONS : NONINVERTING INPUT 


> INVERTING INPUT 


POSITIVE POWER SUPPLY 
NEGATIVE POWER SUPPLY 
OUTPUT 


+ + & & 


| 

Fe] 

pe ee 

Jae es eee 

aaa an ok ae 
-SUBCKT TLC279 L 2 3-4-5 
* 


Sse 


C1 11 12 5.657E-12 RSS 10 99 3.448E6 
C2 6 7 20.00E-12 VAD 60 4 -.7 
DC o 32: DR VB a) DEG 
DE 54 5 Dx ve 3:33 DC 2.960 
DLP 90 91 DX VE 24.) 4: DO..,7 
DLN 92 90 DX Wii FS BC 20 
DP 4 3 DX VEEP -91 0° DC 20 
EGND 99 0O POLY(2) (3,0) (4,0) 0 VLN 0 92 DC 20 
* 25°55 -MODEL DX D(IS=800.0E-18) 
FB 7 99 POLY(5) VB VC VE VLP VLN -MODEL JX PJF(IS=300.0E-15 
+ 0 9.881E5 -1E6 1E6 1E6 -1E6 + BETA=658.9E-6 VTO=-.151) 
GA 6. 0: 1i1L-12- 336.26-6 - ENDS 


GCM 0 6 10 99 27.64E-9 
HLIM 90 O VLIM 1K 

Iss 3 10 DC 58.00E-6 
J1 44 220° dE 

J2 42°: £10,928 

R2 6 9 100.0E3 

RD1 60 11 7.236E3 

RD2 60 12 7.236E3 

RO1 ee 

RO2 7, 93.85 

RP 3 4 7.79E3 


Macromodels, simulation models, or other models . Copyright © 1991, Texas Instruments Incorporated 
provided by Ti, directly or indirectly, are not i 

— by Tl he fully ropieeenset all - _ TI 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 « DALLAS, TEXAS 75265 3-103 


Level-i Macromodels Cc 


SJOPOWOJOLW |-|[@AN7] Co 


TLC279 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


@ Trimmed Offset Voltage ... 900 pV Max e LowNoise ... 25nV/VHzatf = 1 kHz 
at 25°C, Vpp = 5 V 


e Input Offset Voltage Drift ... 0.1 uV/mo 
Typ, Inciuding the First 30 Days 


e Output Voltage Range Includes Negative Rail 
e High Input Impedance ... 1012 Q Typ 


@ Wide Range of Supply Voltages Over ©  Esd-Frotection Gleutry 


Specified Temperature Range: e Small-Outline Package Option Also Available 
—55°C to 125°C ...4Vto 16V in Tape and Reel 
— 40°C to 85°C ... 4Vto 16V ; : 
0°C to 70°C ... 3V to 16V e Designed-In Latch-Up Immunity 


@ Single-Supply Operation 


e Common-Mode Input Voltage Range 
Extends Below the Negative Rail (C-Suffix, 
l-Suffix Types) 


macromodel — applies to TLC279 


* TLC279 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/09/90 AT 10:01 
* REV (B) SUPPLY VOLTAGE: 10 V 

* CONNECTIONS : NONINVERTING INPUT 

bs INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
- EA -o aeecr 
: ae PS aa 
.SUBCKT TLC279 123345 
* 
C1 1112 4.693E-12 RSS 10 99 2.174E6 
ray 6 7 20.00E-12 VAD 60 4 -.8 
pc 5 53 DX VB 5 0 pe 0 
DE... ‘54 5: Dx vc 3 53 DC 2.140 
DLP 90 91 Dx VE 54 4 DC .64 
DLN 92 90 Dx VWEIM: 7: Scpe: 6 
DP 4 3 Dx VLP°  91°°0°-pe 20 
EGND 99 0 POLY(2) (3,0) (4,0) VLN 0 92 DC 20 
ay): Poe eee .MODEL DX D(IS=800.0E-18) 
FB 7 99 POLY(5) VB VC VE VLP VLN .MODEL JX PJF(IS=350.0E-15 
+ 0 1.221E6 -3E6 3E6 3E6 -3E6 + BETA=672.8E-6 VTO=-.1903) 
GA 6 0 1112 175.9E-6 . ENDS 


GCM 0 6 10 99 19.786E-9 
Iss 3 10 DC 92.00E-6 
HLIM 90 O VLIM 1K 


J1 a1 a OO DEX 
J2 427 Aca Be 
R2 6 9 100.0283 


RD1 60 11 5.684E3 
RD2 60 12 5.684E3 
RO1 8 3535 
RO2 7. 99°-85 


RP 3 4:30 c3SBa 
Macromodels, simulation models, or other models : Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i, 
warranted by Tl as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 


3-104 POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


TLCE27L2 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Trimmed Offset Voltage ... 900 nV Max e LowNoise ... 25nV/VHzatf = 1 kHz 
at 25°C, Vpp = 5V 


e Input Offset Voltage Drift ... 0.1 1.V/mo 
Typ, including the First 30 Days 


e Output Voltage Range Includes Negative Rail 
@ High Input Impedance ... 1012 .Q Typ 
e ESD-Protection Circuitry 


e Wide Range of Supply Voltages Over 
Specified Temperature Range: @ Small-Outline Package Option Also Available 
-55°C to 125°C ...4Vto16V in Tape and Reel 


—- 40°C to 85°C ... 4Vto 16 V 
0°C to 70°C ... 3Vto16V 


@ Single-Supply Operation 


e Designed-in Latch-Up Immunity 


@ Common-Mode Input Voltage Range 
Extends Below the Negative Rail (C-Suffix, 
l-Suffix Types) 


macromodel — applies to TLC27L2, TLC27L2A, TLC27L2B 


* TLC27L2 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/10/90 AT 15:01 
* REV (N/A) SUPPLY VOLTAGE: 5 V 

* CONNECTIONS : NONINVERTING INPUT 

INVERTING INPUT 


| 
. | | POSITIVE POWER SUPPLY 
4 | | | NEGATIVE POWER SUPPLY 
- | t | t ourpor 
* ee Sey aes 
~SUBCET TLC27L2° “1.2: 34°5 


Cl 41°°:12:>10 51 2Bei2 RP 3, 4 523.6E3 

C2 6 7 15.00E-12 RSS 10 99 444.4E6 

DC 5 53 Dx VAD 60 4 -.5 

DE 54 5 DX VB 5.9 De oO 

DLP 90 91 DX VC 3:.:353:: Do: 1.470 

DLN 92 90 DX VE oe... 4: DC 57 

DP 4 3 Dx VLE: 7 §- -DE.0 

EGND 99 0O POLY(2) (3,0) (4,0) VLP 91 0 DC 20 
OD «8. <5 VLN 0 92 DC 20 

FB 7 99 POLY(5) VB VC VE VLP VLN -MODEL DX D(IS=800.0E-18) 
+ 0 419.1E6 -70E6 70E6 70E6 -70E6 . -MODEL JX PJUF(IS=300.0E-15 

GA 6.0 11°12 7.0692-6 + BETA=222.1E-6 VTO=.027) 

GCM 0 6 10 99 282.0E-12 - ENDS 


HLIM 90 O VLIM 1K 

Iss 3 10 DC 450.0E-9 
J1 p Se Sa ae 

J2 i2.°L- 20> as 

R2 6. .§. 100.083 

RD1 60 11 141.5E3 

RD2 60 12 141.5E3 

RO1 S565 

RO2 2 33°85 


Macromodels, simulation models, or other models c Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i 

pel be by Tl Py: da cae = : bse TEXAS : 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 3-105 


Level-| Macromodels cy 


SJOPOWOIILW |-|2A27 Co 


TLO27L2 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Trimmed Offset Voltage ... 900 nV Max e LowNoise ... 25nV/VHzatf = 1 kHz 
at 25°C, Vpp = 5 V 


e Input Offset Voltage Drift ... 0.1 uV/mo 
Typ, Including the First 30 Days 


@ Output Voltage Range Includes Negative Rail 
e High Input Impedance ... 10'2 0 Typ 
e Wide Range of Supply Voltages Over e ESQ-Frotection Glayiny 
Specified Temperature Range: e Small-Outline Package Option Also Available 
-55°C to 125°C ...4Vto 16 V in Tape and Reel 
-40°C to 85°C ... 4Vto 16V 
0°C to 70°C ... 3Vtol16V 


e Single-Supply Operation 


@ Designed-in Latch-Up Immunity 


@ Common-Mode Input Voltage Range 
Extends Below the Negative Rail (C-Suffix, 
I-Suffix Types) 


macromodel — applies to TLC27L2, TLC27L2A, TLC27L2B 


* TLC27L2 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 08/06/90 AT 16:01 
* REV (A) SUPPLY VOLTAGE: 10 V 

* CONNECTIONS: NONINVERTING INPUT 

INVERTING INPUT 


| 
1d | | POSITIVE POWER SUPPLY 
iy | | | NEGATIVE POWER SUPPLY 
‘s [4-1 oper 
¥ Oe 4 Foes 
SSUBCKT: TLECAZTL2 1.2 3:4 5 
* 
ID IS Rt 5g TR ELD AEN er LINO Oe RE SI Se Ae Ee PRI OPE OF eS Rs OES BOTT WER TRE Ty aS Rr NN AON DR 
Jeu § 11 12 8.002E-12 RP 3 4 689.7E3 
C2 6 7 15.00E-12 RSS 10 99 333.3E6 
DC 5. 53 Dx VAD 60 4 -.5 
DE 54 > 5=DEx VB Peas Bee a 
DLP. -90 91° Dx VO 3:° 53. DC.2 650 
DLN 92 90 DX VE a: & DC? Ss 
DP ee ee VurIs:: 7 3. De 8 
EGND 99 0 POLY(2) (3,0) (4,0) VLP 91 0 DC 20 
26.5 ..5 VLN 0 92 DC 20 
FB 7 99 POLY(5) VB VC VE VLP -MODEL DX D(IS=800.0E-18) 
+ VLN 0 975.8E6 -1E9 1E9 1E9 -1E9 -MODEL JX PJF(IS=350.0E-15 BETA=200E-6 
GA 6 O° 42.49. 37845 + VTO=.032) 
GCM 0 6 10 99 221.9E-12 - ENDS 
Iss 3 10 DC 600.0E-9 
HLIM 90 O VLIM 1K 
J1 ae 
J2 cI: Matty ah Ss eras 
R2 6 9 100.0E3 
RD1 60 11 96.45E3 
RD2 60 12 96.45E3 
ROL S =5:-65 
RO2 T 99-:85 
Macromodels, simulation models, or other models . Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i, 
Seaton lnc cersien tease ae Texas 
cohlenearinc product to which the model relates. IN ST RUMENTS 


3-106 POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


e Input Offset Voltage: e Low Power .. 
TLC27L4B ... 2 mV Max at 25°C, Vpp = 5V 
Vpp = 5V 


e Output Volta 
e Input Offset Voltage Drift ... 0.1 uV/mo 
Typ, Including the First 30 Days 


e Wide Range of Supply Voltages Over 


TLO27L4 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-1 MACROMODEL 


AUGUST 1991 


. 195 wW Typ at 25°C, 


ge Range Includes Negative Rail 


e High Input Impedance ... 10120 Typ 
e ESD-Protection Circuitry 


Specified Temperature Range: e Small-Outline Package Option Also Available 
—55°C to 125°C ...4Vto16V in Tape and Reel 


—-40°C to 85°C ... 4Vto16V 
0°C to 70°C ... 3Vto16V 


e Single-Supply Operation 


e Designed-in 


e Common-Mode Input Voltage Range 
Extends Below the Negative Rail (C-Suffix, 
l-Suffix Types) 


macromodel — applies to TLC27L4, TLC27L4A, TLC27L4B 


* TLC27L4 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/10/90 AT 15:01 
* REV (N/A) SUPPLY VOLTAGE: 5 V 

* CONNECTIONS : NONINVERTING INPUT 


* 


Latch-Up Immunity 


| 
% |! | POSITIVE POWER SUPPLY 
i | | | NEGATIVE POWER SUPPLY 
: hi Fb Ourrur 
* Lok ih FE 4 
sSURBCRT TLOC2Z7TL4A:: 1.2 3 4:5 
% 
op 3 11 12 10.12E+12 RP 3 4 523.6E3 
C2 6 7 15.00E-12 RSS 10 99 444.4E6 
DC > 63°DE VAD 60 4 -.5 
DE 54. 5 Dz VB .. 0:DC. 8 
DLP 90 91 DX VC 3°33 BO: 1.470 
DLN 92 90 DX VE S460 -2o7 
DP fa ae? View)... 8-Be 8 
EGND 99 0O POLY(2) (3,0) (4,0) O VLP .-91. 0 DC 20 
a ee VLN Q.32'.De.20 
FB 7 99 POLY(5) VB VC VE VLP VLN -MODEL DX D(IS=800.0E-18) 
+ 0 419.1E6 -70E6 70E6 70E6 -70E6 -MODEL JX PJF(IS=300.0E-15 
GA 6 @ 11 12 7.069E-6 + BETA=222.1E-6 VTO=.027) 
GCM 0 6 10 99 282.0E-12 . «ENDS 
HLIM 90 O VLIM 1K 
Iss 3 10 DC 450.0E-9 
J1 Le > 2: 20 ae 
J2 £4. UE 2 ae 
R2 6 9 100.0E3 
RD1 60 11 141.5E3 
RD2 60 12 141.5E3 
RO1 5.5 85 
RO2 7-39-85 
Macromodels, simulation models, or other models é Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not y] 
ser AiR noes Bod Texas WY 
aieedear product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


3-107 


Level-| Macromodels cy 


SJOPOWOIIEI\ |-|9A97] oo 


TL€27L4 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 
AUGUST 1991 
e Input Offset Voltage: e Low Power ... 195 wW Typ at 25°C, 
TLC27L4B ... 2 mV Max at 25°C, Vpp = 5V 
Vpp = 5V 


e Output Voltage Range Includes Negative Rail 
e@ Input Offset Voltage Drift ... 0.1 uV/mo : 12 
Typ, Including the First 30 Days e -Righ Input Impedance 25-1 RT ee 
e Wide Range of Supply Voltages Over © ESQ-Protection Circulry 
Specified Temperature Range: @ Small-Outline Package Option Also Available | 
-55°C to 125°C ...4Vto16V in Tape and Reel 
-40°C to 85°C ... 4Vto 16V 


0°C to 70°C ... 3Vto16V 
@ Single-Supply Operation 


e Designed-in Latch-Up Immunity 


e Common-Mode Input Voltage Range 
Extends Below the Negative Rail (C-Suffix, 
I-Suffix Types) 


macromodel — applies to TLC27L4, TLC27L4A, TLC27L4B 


* TLC27L4 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 08/06/90 AT 16:01 
* REV (A) SUPPLY VOLTAGE: 10 V 

* CONNECTIONS: NONINVERTING INPUT 

” INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
* | Tc hob saieur 
* EG ee ie 
.SUBCKT TLC27L4 123 4 5 
* 
C1 11 12. 8.002E-12 RP 3 4 689.7E3 
C2 6 7 15.00E-12 RSS 10 99 333.3E6 
DC 5 53 Dx VAD 60 4 -.5 
DE “54 5 DX VB 9.0 oe. 0 
DLP 90 91 Dx vc 3 53 DC 1.650 
DLN 92 90 Dx VE. i154 4°30 385 
DP 4 3 -Bx VLIM *7 8 pe 0 
EGND 99 0 POLY(2) (3,0) (4,0) 0 VLP (92) 0: De 20 
a. 50.25 VLN 0 92 DC 20 
FB 7 99 POLY(5) VB VC VE VLP .MODEL DX D(IS=800.0E-18) 
+ VLN 0 975.8E6 -1E9 1E9 1E9 -1E9 .MODEL JX PJF(IS=350.0E-15 BETA=200E-6 
GA 6 01112 10.37E-6 + VTO=.032) 
GCM 0 6 10 99 221.9E-12 . ENDS 


Iss 3 10 DC 600.0E-9 
HLIM 90 O VLIM 1K 

J1 RD 3 es SOY ae 

J2 be LO 

R2 6 9 100.0E3 

RD1 60 11 96.45E3 

RD2 60 12 96.45E3 

RO1 a) 385 

RO2 7.3385 


Macromodels, simulation models, or other models - Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i, 

warranted by Ti as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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e Trimmed Offset Voltage ... 500 nV Max e Low Power .. 
at 25°C, Vpp = 5 V Vpp = 5V 
e Input Offset Voltage Drift ... 0.1 uV/mo e Output Voita 


Typ, Including the First 30 Days 


e Wide Range of Supply Voltages Over 
Specified Temperature Range: 


TLO27L7 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-1 MACROMODEL 


AUGUST 1991 


. 100 pW Typ at 25°C, 


ge Range Includes Negative Rail 


e High Input Impedance ... 1012 .Q Typ 
e ESD-Protection Circuitry 


-—55°C to 125°C ...4Vto 16V @ Small-Outline Package Option Also Available 
-40°C to 85°C ... 4Vto16V in Tape and Reel 


0°C to 70°C ... 3Vto16V 
e Single-Supply Operation 


e Designed-in 


@ Common-Mode Input Voltage Range Extends 
Below the Negative Rail (C-Suffix, 
l-Suffix Types) 


macromodel — applies to TLC27L7 


* TLC27L7 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/10/90 AT 15:01 
* REV (N/A) SUPPLY VOLTAGE: 5 V 

* CONNECTIONS: NONINVERTING INPUT 

* INVERTING INPUT 


Latch-Up Immunity 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
x | | | | ourTputT 
* Ca 4 
.SUBCKT TLC27L7 123 4 5 
* 
C1. - 12. 12.10<1 2652 RSS 10 99 444.456 
C2 6 7 15.00E-12 VAD 60 4 -.5 
DC 5 53 Dx VB 9 0pDCcC 0 
DE 54 5 Dx vc 3 53 DC 1.470 
DLP 90 91 Dx | VE  54.--4 DC... 57 
DLN 92 90 Dx VLIM “73- 6 DCO 
DP SS oe Var: 92° .76 BC 20 
EGND 99 0 POLY(2) (3,0) (4,0) 0 VLN 0 92 DC 20 
Svcd .MODEL DX D(IS=800.0E-18) 
FB 7 99 POLY(5) VB VC VE VLP VLN .MODEL JX PUF(IS=300.0E-15 BETA=222.1E-6 
+ 0 419.1E6 -70E6 70E6 70E6 -70E6 + VTO=.027) 
GA 6 0 11 12 7.069E-6 . ENDS 


GCM 0 6 10 99 282.0E-12 
HLIM 90 O VLIM 1K 

Iss 3 10 DC 450.0E-9 
J1 11. 2.10 az 

J2 125° 1-20. JX 

R2 6 9 100.0E3 

RD1 60 11 141.5E3 

RD2 60 12 141.5E3 

RO1 S 585 

RO2 fA pe 

RP 3 4 523.6E3 


Macromodels, simulation models, or other models 


provided by Tl, directly or indirectly, are not ] 
warranted by Ti as fully representing all of the TEXAS 
specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


Copyright © 1991, Texas Instruments Incorporated 
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-Level-I| Macromodels o 
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TLO27L7 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-] MACROMODEL 


AUGUST 1991 


Trimmed Offset Voltage ... 500 1.V Max e Low Power ... 100 uW Typ at 25°C, 
at 25°C, Vpp = 5V Vpp = 5V 
Input Offset Voltage Drift ... 0.1 uV/mo @ Output Voltage Range Includes Negative Rail 


Typ, chaning the Elrat sO Daye e High Input Impedance ... 1012 Q Typ 


Wide Range of Supply Voltages Over 
Specified Temperature Range: 
-55°C to 125°C ...4Vtol16V e Small-Outline Package Option Also Available 
-40°C to 85°C ... 4Vto16V in Tape and Reel 
0°C to 70°C ... 3Vto16V 


Single-Supply Operation 


e ESD-Protection Circuitry 


e Designed-in Latch-Up Immunity 


Common-Mode Input Voltage Range 
Extends Below the Negative Rail (C-Suffix, 
l-Suffix Types) 


macromodel — applies to TLC27L7 


* 


* 


* 


* 


* 


TLC27L7 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
CREATED USING PARTS RELEASE 4.01 ON 08/06/90 AT 16:01 
REV (A) SUPPLY VOLTAGE: 10 V 

CONNECTIONS : NONINVERTING INPUT 

INVERTING INPUT 


| 
“ig | | POSITIVE POWER SUPPLY 
4 | | | NEGATIVE POWER SUPPLY 
* [bob peer 
* Borst sia 
»-SUBCKT TLC27L7 1234 5 
* 
i 11 12 8.002E-12 RSS 10 99 333.3E6 
C2 6 7.15.008-12 VAD 60 4 -.5 
DC 5 53:-Dx VB ae | ae eg 6 
DE 54 5 Dx vVC:.3.53: DC 3.650 
DEP. 90.92 ° Dx VE 4 4 O53 
DLN 92 90 DX VEIN: 7. 8 -pC-@ 
DP 4 3 DX VP: 91 O DE 26 
EGND 99 0O POLY(2) (3,0) (4,0) 0 VLN 0 92 DC 20 
+ 2.9 %9 -MODEL DX D(IS=800.0E-18) 
FB 7 99 POLY(5) VB VC VE VLP -MODEL JX PJUF(IS=350.0E-15 BETA=200E-6 
+ VLN 0 975.8E6 -1E9 1E9 1E9 -1E9 + VTO=.032) 
GA 6 0°11 12 :10.37E-6 - ENDS 


GCM 0 6 10 99 221.9E-12 
Iss 3 10 DC 600.0E-9 
HLIM 90 O VLIM 1K 

J1 ik. Sa ae 

J2 mi’ omar Sees & 2 Cars e 

R2 6 9 100.0E3 

RD1 60 11 96.45E3 

RD2 60 12 96.45E3 

RO1 8.5.85 

RO2 w Be es Fo" 


RP 3 4 689.7E3 
Macromodels, simulation models, or other models i Copyright © 1991, Texas Instruments Incorporated 
provided by TI, directly or indirectly, are not i] 
warranted by TI as fully representing all of the 


specifications and operating characteristics of the 


semiconductor product to which the model relates. INST RUMENTS 


3-110 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


TLC27L9 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-] MACROMODEL 


AUGUST 1991 
e Trimmed Offset Voltage ... 900 nV Max @ Low Power ... 195 u.W Typ at 25°C, 

at 25°C, Vpp = 5 V Vpp = 5V 
e@ Input Offset Voltage Drift ... 0.1 u.V/mo e Output Voltage Range Includes Negative Rail 


Typ, Including the First 30 Days e High Input Impedance ... 1012 Q Typ 


e Wide Range of Supply Voltages Over 
Specified Temperature Range: 
-—55°C to 125°C ...4Vto16V @ Smail-Outline Package Option Also Available 
-40°C to 85°C ... 4Vto 16 V in Tape and Reel 
0°C to 70°C ... 3Vto16V 


e Single-Supply Operation 


e ESD-Protection Circuitry 


e Designed-in Latch-Up Immunity 


e Common-Mode Input Voltage Range 
Extends Below the Negative Rail (C-Suffix, 
l-Suffix Types) 


macromodel — applies to TLC27L9 


* TLC27L9 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/10/90 AT 15:01 
* REV (N/A) SUPPLY VOLTAGE: 5 V 

* CONNECTIONS : NONINVERTING INPUT 

* INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
* [Pehl Ofer 
= i oe ee ee 
ssuBCR. TLOZILS .1.2:3 4 5 
* 
Cz 12 -i2 10 .128@12 RSS 10 99 444.4E6 
C2 6 7 15.00E-12 VAD 60 4 -.5 
DC 5 53 Dx VB o +B: 6 
DE Tt ee es 4 vo 3; 3s. DO*2 7670 
DLP 90 91 Dx VE. ° (54.4. De 57 
DLN 92 90 DX VLIM 7. 8" DC. :0 
DP 4 3 Dx VIP. - $4. 0 2pe. 20 
EGND 99 0O POLY(2) (3,0) (4,0) VLN 0 92 DC 20 
+ 07,5. 45 -MODEL DX D(IS=800.0E-18) 
FB 7 99 POLY(5) VB VC VE VLP VLN .MODEL JX PJF(IS=300.0E-15 
+ 0 419.1E6 -70E6 70E6 70E6 -70E6 + BETA=222.1E-6 VTO=.027) 
GA 6 O11 12 7.069E-6 .ENDS 


GCM 0 6 10 99 282.0E-12 
HLIM 90 O VLIM 1K 

Iss 3 10 DC 450.0E-9 
J1 La 2, £0. 9x 

J2 Pint ei ee 

R2 6 9 100.0E3 

RD1 60 11 141.553 

RD2 60 12 141.5E3 

RO1 eS (S. S35 

RO2 7 99 8S 

RP 3 4 523.6E3 


Macromodels, simulation models, or other models 2 Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i, ; 

pronto? by Tl - Bela oe - wv gis 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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TLC27L9 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Trimmed Offset Voltage ... 900 pV Max e Low Power ... 195 wW Typ at 25°C, 
at 25°C, Vpp = 5 V Vpp = 5V 
e@ Input Offset Voltage Drift ... 0.1 u.V/mo e Output Voltage Range Includes Negative Rail 


Typ, Including the First 30 Days © High Input Impedance ... 1012.0 Typ 


e Wide Range of Supply Voltages Over 
Specified Temperature Range: 
—55°C to 125°C ...4Vtol6V e Small-Outline Package Option Also Available 
-40°C to 85°C ... 4Vto 16 V in Tape and Reel 
0°C to 70°C ... 3Vto 16 V 


@ Single-Supply Operation 


e ESD-Protection Circuitry 


e Designed-in Latch-Up Immunity 


e Common-Mode Input Voltage Range 
Extends Below the Negative Rail (C-Suffix, 
l-Suffix Types) 


macromodel — applies to TLC27L9 


* TLC27L9 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 08/06/90 AT 16:01 
* REV (A) SUPPLY VOLTAGE: 10 V 

* CONNECTIONS : NONINVERTING INPUT 

* INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
* Ll te 2eareur 
= Tae eet Ge aes 
-SUBCKT TLC27L9 123 4 5 
* 
C1 11 12 8.002E-12 RSS 10 99 333.3E6 
C2 6 7 15.00E-12 VAD 60 4 -.5 
DC 5 53 DX VB oy: 6 pe.o 
DE 54 5 Dx vc 3.53 DC 1.650 
DLP 90 91 Dx VE 54. 4. DC «S83 
DLN 92 90 Dx VLIK 7 68 .DC.0 
DP 4 3 DX VLP 91 0 DC 20 
EGND 99 0 POLY(2) (3,0) (4,0) VLN 0 92 DC 20 
+05. 5%, 5 .MODEL DX D(IS=800.0E-18) 
FB 7 99 POLY(5) VB VC VE VLP .MODEL JX PJF(IS=350.0E-15 
+ VLN 0 975.8E6 -1E9 1E9 1E9 -1E9 + BETA=200E-6 VTO=.032) 
GA 6 011 12 10.37E-6 . ENDS 


GCM 0 6 10 99 221.9E-12 
Iss 3 10 DC 600.0E-9 
HLIM 90 O VLIM 1K 


J1 Le a ae 
J2 be So ALO 
R2 6 9 100.0E3 


RD1 60 11 96.45E3 
RD2 60 12 96.45E3 
ROL oS 3°35 

RO2 TT 389265 

RP 3 4 689.7E3 


Macromodels, simulation models, or other models 


: Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not yj 
warranted by Tl as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 


3-112 POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


TLO27M2 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Input Offset Voltage: e Common-Mode Input Voltage Range Extends 
TLC27M2B ... 2 mV Max at 25°C, Below the Negative Rail (C-Suffix, I-Suffix 
Vpp = 5V Types) 

e Input Offset Voltage Drift ... 0.1 u.V/mo @ LowNoise ... 32 nV/VHz Typ atf = 1 kHz 


Typ, Including the First 30 Days e Output Voltage Range Includes Negative Rail 


.. 10120 Typ 
ESD-Protection Circuitry 


e Wide Range of Supply Voltages Over 
Specified Temperature Range: 
-55°C to 125°C ...4Vtol16V % 
-40°C to 85°C ... 4Vto 16 V 
0°C to 70°C ... 3Vto16V 


Single-Supply Operation 


e High Input Impedance . 


@ Small-Outline Package Option Also Available 
in Tape and Reel 


e Designed-in Latch-Up Immunity 


macromodel — applies to TLC27M2, TLC27M2A, TLC27M2B 


* TLC27M2 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/11/90 AT 10:35 
* REV (N/A) SUPPLY VOLTAGE: 5 V 

* CONNECTIONS : NONINVERTING INPUT 

INVERTING INPUT 


| 

* | | POSITIVE POWER SUPPLY 

* | | | NEGATIVE POWER SUPPLY 

¥ | | | | ouTPUT 

va eae eos Kae 

.SUBCKT TLC27M2 123 45 

* 

DEE Ee RO CRT oN Ie De RSI, ea RC CD TOR Lk a RE Cee RE ET A TE 
ci 11 12 6.938E-12 VB o* "0 DE® 
C2 6 7 15.00E-12 vc 3 53 DC 1.68 
DC 5 53 Dx VE 54 4 DC .6 
DE 54 5 Dx VLIM 7 8 DC 0 
DLP 90 91 Dx VLP..91 -.0 DC 20 
DLN 92 90 DX VLN 0 92 DC 20 


DP 4 3 DX 
EGND 99 0O POLY(2) (3,0) (4,0) 


-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJF(IS=300.0E-15 


Level-| Macromodels om 


+ 0 45.5 + BETA=529.8E-6 VTO=-.017) 
FB 7 99 POLY(5) VB VC VE VLP VLN - ENDS 
+ 0 25.22E6 -40E6 40E6 40E6 -40E6 
GA 6 .0.42:22-33.878-6 
GCM 0 6 10 99 2.248E-9 
HLIM 90 O VLIM 1K 
Iss 3 10 DC 6.000E-6 
J1 ii* 2 10 Jx 
J2 aa -.4- 10 JE 
R2 6 9 100.0E3 


RD1 60 11 25.08E3 
RD2 60 12 25.08E3 


RO1 8 5 85 
RO2 7 99 85 
RP 3 4 50.5E3 
RSS 10 99 33.33E6 


VAD 60 4 -.5 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by TI as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 
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TLO27M2 


OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 


AUGUST 1991 


e Input Offset Voltage: & 
TLC27M2B ... 2 mV Max at 25°C, 
Vpp = 5V 
e Input Offset Voltage Drift ... 0.1 uV/mo 8 
Typ, Including the First 30 Days a 
e Wide Range of Supply Voltages Over ea 
Specified Temperature Range: 
—55°C to 125°C ...4Vto 16 V "8 
-40°C to 85°C ... 4Vto 16 V x 
0°C to 70°C ... 3Vto 16V 
e Single-Supply Operation , 


Common-Mode Input Voltage Range Extends 
Below the Negative Rail (C-Suffix, I-Suffix 


Types) 
Low Noise ... 32 nV/VHz Typ atf = 1 kHz 
Output Voltage Range Includes Negative Rail 


High Input Impedance ... 10!2 Q Typ 
ESD-Protection Circuitry 


Small-Outline Package Option Also Available 
in Tape and Reel 


Designed-In Latch-Up Immunity 


macromodel — applies to TLC27M2, TLC27M2A, TLC27M2B 


* TLC27M2 OPERATIONAL AMPLIFIER 


“MACROMODEL” 


SUBCIRCUIT 


* CREATED USING PARTS RELEASE 4.01 ON 08/09/90 AT 12:57 
* REV (A) SUPPLY VOLTAGE: 10 V 
* CONNECTIONS : NONINVERTING INPUT 


* 


+ +* & & 


| 
ii. 
rs 
ps 
Lace 
-SUBCKT TLC27M2 1234 5 


* 


INVERTING INPUT 

POSITIVE POWER SUPPLY 
| NEGATIVE POWER SUPPLY 
| | OUTPUT 


ot 8 11 12 12.044E-12 
C2 6° -F 15, 008-52 
DC a Sa De 
DE 54 5 Dx 
DLP 90 91 DX 
DLN 92 90 DX 


DP 4 3 DX 

EGND 99 0O POLY(2) (3,0) (4,0) 
20.5.5 

FB 7 99 POLY(5) VB VC VE VLP 


VB 9 2 es 
VO": 3) 33-00 259 
VE 54 4 DC .6 
VUIM =: 7.78 0E_6 
VLP °° 91° .:0 DE. 20 
VLN 0 92 DC 20 
-MODEL DX D(IS=800.0E-18) 


-MODEL JX 


PUF (IS=50.00E-15 


+ BETA=475E-6 VTO=.023) 


+ VLN 0 38.14E6 -40E6 40E6 40E6 -40E6 


GA 6 011 12 84.83E-6 
GCM 0 6 10 99 1.803E-9 
Iss 3 10 DC 8.400E-6 
HLIM 90 O VLIM 1K 


J1 eae ee 
J2 ka AO ae 
R2 6 9 100.0E3 


RD1 60 11 11.79E3 
RD2Z 60:12 11.79E3 
RO1 So". > 85 

RO2 F239 85 

RP 3 4 69.93E3 
RSS 10 99 23.81E6 
VAD 60 4 -.4 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by TI as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 


3-114 


- ENDS 


as % 


E 
INSTRUMENTS 
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Copyright © 1991, Texas Instruments Incorporated 


TLO27M4 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Input Offset Voltage: e Low Noise ... 32 nV/VHz Typ atf = 1 kHz 
yore , + ere TON Maxabeee, @ Low Power ... 2.1 mW Typ at 25°C, 
DD = Vpp = 5V 
e Input Offset Voltage Drift ... 0.1 uV/mo 


Typ, Including the First 30 Days e Output Voltage Range Includes Negative Rail 


; 12 
e Wide Range of Supply Voltages Over ° Alighinputimpedance.. po <1875. Op 


Specified Temperature Range: e ESD-Protection Circuitry 
- 55°C to 125°C ...4Vto16V : ; ; 
~40°C to 85°C ... 4V to 16 V e@ Small-Outline Package Option Also Available 


0°C to 70°C ... 3Vto16V in Tape and Reel 


@ Single-Supply Operation 


@e Common-Mode Input Voltage Range 
Extends Below the Negative Rail 
(C-Suffix, I-Suffix Types) 


macromodel — applies to TLC27M4, TLC27M4A, TLC27M4B 


* TLC27M4 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/11/90 AT 10:35 
* REV (N/A) SUPPLY VOLTAGE: 5 V 

* CONNECTIONS : NONINVERTING INPUT 

* INVERTING INPUT 


| 
+ | | POSITIVE POWER SUPPLY 
4 | | | NEGATIVE POWER SUPPLY 
. | | | | ouTrpuT 
* Pad See Be ee 
sSUBCRT TLC27M4 223 4-5 
* 
€i 11 12 6.938E-12 RP» 3. 450.583 
C2 6 7 15.00E-12 RSS 10 99 33.33E6 
DC & 35: Dz VAD 60 4 -.5 
DE 54 5 Dx VB 9. -.0-:Be...0 
DLP 90 91 DX VO (2 3a) De 1566 
DLN 92 90 DX VE 54° 4 DC .6 
DP a. 3; Dz VIM 7 O° DE. 0 
EGND 99 0O POLY(2) (3,0) (4,0) VLE <9. 40*DE 20 
30-25" sD VLN 0. 327:..DE: 20 
FB 7 99 POLY(5) VB VC VE VLP VLN -MODEL DX D(IS=800.0E-18) 
+ 0 25.22E6 -40E6 40E6 40E6 -40E6 -MODEL JX PUJF(IS=300.0E-15 BETA=529.8E-6 
GA 6 01112 39.87E-6 + VTO=-.017) 
GCM 0 6 10 99 2.248E-9 - ENDS 
HLIM 90 O VLIM 1K 
Iss 3 10 DC 6.000E-6 
J1 aa 2 20 0S 
J2 ae ob a Oe. 
R2 6 9 100.083 
RD1 60 11 25.08E3 
RD2 60 12 25.08E3 
RO1 8 5 85 
RO2 7 99 85 
Macromodels, simulation models, or other models z Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directiy or indirectly, are not | 
pot ms el PL Rach Ball Texas 
orelcodsetet sadiine to which the model relates. INST RUMENTS 
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Level-| Macromodels nee 


SJOPOWOJIP| |-|9A97] Oe 


TLC27M4 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Input Offset Voltage: e LowNoise ... 32nV/VHz Typ atf = 1 kHz 


TLO27M4B ... 2mV Max at 25°C, e Low Power ... 2.1 mW Typ at 25°C, 
Vpp = 5V Vop = 5 

e Input Offset Voltage Drift ... 0.1 u.V/mo F 

Typ, Including the First 30 Days e Output Voltage Range Includes Negative Rail 


; 12 
e Wide Range of Supply Voltages Over e High input impedance .-- 10° 2 1YP 


Specified Temperature Range: e ESD-Protection Circuitry 
-—55°C to 125°C ...4Vto1l6V 
-40°C to 85°C ... 4Vto 16 V 

0°C to 70°C ... 3Vto 16 V 


@ Single-Supply Operation 


e Small-Outline Package Option Also Available 
in Tape and Reel 


e Common-Mode Input Voltage Range 
Extends Below the Negative Rail 
(C-Suffix, |-Suffix Types) 


macromodel — applies to TLC27M4, TLC27M4A, TLC27M4B 


* TLC27M4 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 08/09/90 AT 12:57 


* REV (A) SUPPLY VOLTAGE: 10 V 
* CONNECTIONS : NONINVERTING INPUT . 
= | INVERTING INPUT 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
r | bibs eourper 
* ek RG Bee ict | 
-SUBCKT TLC27M4 123 4 5 
+ 
C1 11 12 12.044E-12 RP 3 4 69.93E3 
C2 6 7 15.00E-12 RSS 10 99 23.81E6 
DC 5: 53 Bz VAD 60 4 -.4 
DE 54 5 Dx VB 2. 2 DET 
DLP 90 91 DX VO 23. 83-06: 2.2 
DLN 92 90 DX VE 4 6 De. 8 
DP 4 3 DX VEL 7. oe 9 
EGND 99 0O POLY(2) (3,0) (4,0) VLP. -91,.,0:DC*.20 
*:0%.5,.5 VLN 0 92 DC 20 
FB 7 99 POLY(5) VB VC VE VLP -MODEL DX D(IS=800.0E-18) 
+ VLN 0 38.14E6 -40E6 40E6 40E6 -40E6 .MODEL JX PUJF(IS=50.00E-15~ 
GA 6 01112 84.83E-6 + BETA=475E-6 VTO=.023) 
GCM 0 6 10 99 1.803E-9 . ENDS 
Iss 3 10 DC 8.400E-6 
HLIM 90 O VLIM 1K 
J1 Cote. eae 
J2 5 Ne ah gees SS 3, 6 RY 9 
R2 6 9 100.0E3 
ROL. 60-22 12.7983 
RD2 60 12 11.79E3 
RO1 So chs, Set 
RO2 7 99 85 
Macromodels, simulation models, or other models a Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not | 
spacifications and operatiog ‘coavaciesstics of the TEXAS v 
salecnriecter product to which the model relates. INST RUMENTS 
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e Wide Range of Supply Voltages Over 
Specified Temperature Range: 


TLC27M7 


OPERATIONAL AMPLIFIER MACROMODEL 


Trimmed Offset Voltage ... 500 1.V Max e@ Low Noise . 
at 25°C, Vpp = 5V 


Input Offset Voltage Drift ... 0.1 uV/mo Vpp = 5V 
Typ, Including the First 30 Days 


® Low Power 


LEVEL-| MACROMODEL 


AUGUST 1991 


.. 32nV/VHz Typ atf = 1 kHz 


... 2.1 mW Typ at 25°C, 


@ Output Voltage Range Includes Negative Rail 
e High Input Impedance ... 1012 Q Typ 


- 55°C to 125°C ...4Vto 16V e ESD-Protection Circuitry 
-40°C to 85°C ... 4Vto 16 V ; A P 
0°C to 70°C ... 3Vto16V @ Small-Outline Package Option Also Available 


@ Single-Supply Operation 


in Tape and Reel 


@ Common-Mode Input Voltage Range 
Extends Below the Negative Rail (C-Suffix, 


l-Su 


ffix Types) 


macromodel — applies to TLC27M7 


* TLC2 


7M7 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 


* CREATED USING PARTS RELEASE 4.03 ON 07/11/90 AT 10:35 


* REV 


(N/A) SUPPLY VOLTAGE: 5 V 


* CONNECTIONS : NONINVERTING INPUT 


* 


@ Designed-in Latch-Up Immunity 


| 
= | | POSITIVE POWER SUPPLY 
x | | | NEGATIVE POWER SUPPLY 
Ki | | | | ouTpuT 
* 4.4 be 
sSeUbGR.: ucamms: 2.2 32 4 5 
* 
ci 11 12 6.938E-12 RSS .10 99 33.3386 
C2 6 7 15.00E-12 VAD 60 4 -.5 
DC > wo oe VB o° oD Bes 
DE 54 5 DX VO 3: 33..De 1.68 
DLP 90 91 DX VE 54.4 DC-.6 
DLN 92 90 DX Vim 2 “8: DO-9 
DP 42:3. (De Vie Sl OBS :20 
EGND 99 0O POLY(2) (3,0) (4,0) VLN 0 92 DC 20 
ee! ee ae -MODEL DX D(1IS=800.0E-18) 
FB 7 99 POLY(5) VB VC VE VLP VLN -MODEL JX PJF(IS=300.0E-15 
+ 0 25.22E6 -40E6 40E6 40E6 -40E6 + BETA=529.8E-6 VTO=-.017) 
GA 6 .0 if 12 39. 8/7E-6 - ENDS 
GCM 0 6 10 99 2.248E-9 
HLIM 90 O VLIM 1K 
Iss 3 10 DC 6.000E-6 
J1 te. 2. 20 Wa 
J2 aah. 30. Ik 
R2 6 9 100.0E3 
RD1 60 11 25.08E3 
RD2 60 12 25.08E3 
RO1 83.7585 
RO2 T. 29380 
RP 3 4 50.5E3 
Macromodels, simulation models, or other models 2 Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not y] 
Sooctfantions as aliag ehargolericties ot th TEXAS vy 
seaicoddetier product to which the model relates. INST RUMENTS 
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Level-| Macromodels cy 


SJOPOWOIPIY |-|9A97] oo 


oe 


3-118 


TLO27M7 


OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 


AUGUST 1991 


e Trimmed Offset Voltage .. 
at 25°C, Vpp = 5 V 


e Input Offset Voltage Drift ... 0.1 uV/mo 
Typ, Including the First 30 Days 


. 500 nV Max 


e Wide Range of Supply Voltages Over 
Specified Temperature Range: 
—55°C to 125°C ...4Vto 16 V 
-40°C to 85°C ... 4Vto 16 V 
0°C to 70°C ... 3Vto 16 V 


@ Single-Supply Operation 


e Common-Mode Input Voltage Range 
Extends Below the Negative Rail (C-Suffix, 
I-Suffix Types) 


macromodel — applies to TLC27M7 


Low Noise ... 32 nV/VHz Typ atf = 1 kHz 


Low Power ... 2.1 mW Typ at 25°C, 
Vpp = 5V 
Output Voltage Range Includes Negative Rail 


High Input Impedance ... 1012 Q Typ 
ESD-Protection Circuitry 


Small-Outiine Package Option Also Available 
in Tape and Reel 


Designed-In Latch-Up Immunity 


* TLC27M7 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 08/09/90 AT 12:57 


* REV (A) 
* CONNECTIONS: NONINVERTING INPUT 


INVERTING INPUT 


| | OUTPUT 
as 
2: i—§ 


+ + + 


| 
Be 
Fea 
Perey 
ae 
~-SUBCKT TLC27M7 1 2 


* 


SUPPLY VOLTAGE: 10 V 


POSITIVE POWER SUPPLY 
| NEGATIVE POWER SUPPLY 


C1 11 12 12.044E-12 
C2 6 .7.15.00E-12 


DE 54 5 DX 
DLP 90 91 DX 
DLN 92 90 DX 
DP 4 3 Dx 
EGND 99 0O POLY(2) (3,0) (4,0) 0 


$3755.25 
FB 7 99 POLY(5) VB VC VE VLP 
+ VLN 0 38.14E6 -40E6 40E6 40E6 -40E6 
GA 6 01112 84.83E-6 


Gu G.. 6 10-99 1,8032+9 
Iss 3 10 DC 8.400E-6 
HLIM 90 O VLIM 1K 


J1 43° 220 es 
J2 ba) et a Oe 
R2 6 9 100.0E3 


RD1 60 11 11.79E3 
RD2 60 12 11.79E3 
RO1 ae Ee: 
RO2 7.99.85 
RP 3 4 69.93E3 


Macromodels, simulation models, or other models 
provided by TI, directly or indirectly, are not 
warranted by TI as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 


TEXAS 4 
INSTRUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


RSS 10 99 23.81E6 

VAD 60 4 -.4 

VB 9.0 o--@ 

Vo 3: 33: -De 1.9 

VE 54 4 DC .6 

Vue 7 3 Bef 

VEEP $i. 0.DC:20 

VLN 0 92 DC 20 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJF(IS=50.00E-15 BETA=475E-6 
+ VTO=.023) 
- ENDS 


Copyright © 1991, Texas Instruments Incorporated 


TLC27M9 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


Trimmed Offset Voltage ... 900 nV Max e LowNoise ... 32 nV/VHz Typ atf = 1 kHz 


at 25°C. VDD SN e@ Low Power ... 2.1 mW Typ at 25°C, 
e Input Offset Voltage Drift ... 0.1 uV/mo Vpp = 5V 


Typ, Including the First 30 Days @ Output Voltage Range Includes Negative Rail 


e Wide Range of Supply Voltages Over 


; 12 
Specified Temperature Range: © PUGH INPUT IMBOCANGE --. cee GPA 


-— 55°C to 125°C ...4Vto 16V e ESD-Protection Circuitry 
-40°C to 85°C ... 4Vto 16V : . : 
0°C to 70°C ... 3V to 16V @ Small-Outline Package Option Also Available 


in Tape and Reel 


© - Single-Supnly. Operation @ Designed-In Latch-Up Immunity 


@ Common-Mode Input Voltage Range 
Extends Below the Negative Rail 
(C-Suffix, |-Suffix Types) 


macromodel — applies to TLC27M9 


* TLC27M9 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/11/90 AT 10:35 
* REV (N/A) SUPPLY VOLTAGE: 5 V 

* CONNECTIONS : NONINVERTING INPUT 

* INVERTING INPUT 


Level-| Macromodels ae 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
26 | | | | ourTput 
* eee i a Se 
.SUBCKT TLC27M9 12345 
* 
C1 11 12 6.938B-12 VAD 60 4 -.5 
C2 6 7 15.00E-12 VB 9-0 pes 
DC 5 53 Dx vc 3 53 DC 1.68 
DE 54 5 Dx We ‘Seo 4 pe. 46 
DLP 90 91 Dx VLIM 7 -8-DC.0 
DLN 92 90 Dx VLP 91 0 DC 20 
DP 4 3 Dx VLN 0 92 DC 20 
EGND 99 0 POLY(2) (3,0) (4,0) .MODEL DX D(IS=800.0E-18) 
+ 0 .5 .5 FB 7 99 POLY(5) VB VC VE VLP -MODEL JX PJF(IS=300.0E-15 
+ VLN 0 25. 22E6 -40E6 40E6 40E6 -40E6 + BETA=529.8E-6 VTO=-.017) 
GA 6 011 12 39.87E-6 . ENDS 


GCM 0 6 10 99 2.248E-9 
HLIM 90 O VLIM 1K 

Iss 3 10 DC 6.000E-6 
J1 Li. 210° dx 

J2 pe Bila ames 82 ets > 3 

R2 6 .9 100.0E3 

RD1 60 11 25.08E3 

RD2 60 12 25.08E3 

RO1 8: 5 $5 

RO2 a ae BS 

RP 3 4° 39.583 

RSS 10 99 33.33E6 


Macromodels, simulation models, or other models 


y Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not v] 
warranted by TI as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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SJ@POWOIOW |-|OA07 al 


TL€27M9 


OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-] MACROMODEL 


AUGUST 1991 


e Trimmed Offset Voltage .. 
at 25°C, Vpp = 5 V 


e Input Offset Voltage Drift ... 0.1 1V/mo 
Typ, Including the First 30 Days 


. 900 pV Max 


e Wide Range of Supply Voltages Over 
Specified Temperature Range: 
-—55°C to 125°C ...4Vto16V 
—-40°C to 85°C ... 4Vto 16 V 
0°C to 70°C ... 3Vto 16 V 


e Single-Supply Operation 


e Common-Mode Input Voltage Range 
Extends Below the Negative Rail 
(C-Suffix, |-Suffix Types) 


macromodel — applies to TLC27M9 


e Low Noise 


e Low Power 


e High Input Impedance .. 


... 32nVNHz Typ atf = 1 kHz 
... 2.1 mW Typ at 25°C, 


Vpp = 5V 


e Output Voltage Range Includes Negative Rail 


. 1012.9 Typ 


e ESD-Protection Circuitry 


@ Small-Outline Package Option Also Available 


in Tape and Reel 


@ Designed-in Latch-Up immunity 


* TLC27M9 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 08/09/90 AT 12:57 


* REV (A) 
* CONNECTIONS : 


* 


NONINVERTING INPUT 
INVERTING INPUT 


| | OUTPUT 
ies Se 
ee Re. 


+ £  & 


| 
A 
ae 
poe 
bd 
-SUBCKT TLC27M9 1 2 


* 


SUPPLY VOLTAGE: 10 V 


POSITIVE POWER SUPPLY 
| NEGATIVE POWER SUPPLY 


C1 11 12 12.044E-12 

C2 6 7% 15008-1242 

DC 5-53 DX 

DE 54 5 DX 

Due 30.95" Dz 

DLN 92 90 DX 

DP 4 3 DX 

EGND 99 0O POLY(2) (3,0) (4,0) 
2.0 «5 Fe 7 99 POLY(5) VB VC VE 
VLP VLN 0 38.14E6 -40E6 40E6 40E6 


+ 


+ -40E6 
GA 6. 0:11:12 84.838=-6 
GCM 0 610 99 1.803E-9 


Iss 3 10 DC 8.400E-6 
HLIM 90 O VLIM 1K 


J1 SOS a ae 
J2 S23. LO: ais 
R2 6 9 100.0E3 


RD]: 60° 32.41.7983 
RD2 60 12 11.79E3 


RO1 a3 85 
RO2 1 ae Oe 
RP 3 4 69.93E3 


RSS 10 99 23.81E6 
VAD 60 4 -.4 
VB 9 Oo: De -0 
ve 3 53 DC 1.9 
VE 54 4 DC .6 
VLIM 7 8..DC -0 
VLP 91 0 DC 20 
VLN 0 92 DC 20 
-MODEL DX D(IS=800.0E-18) 
.MODEL JX PJF(IS=50.00E-15 BETA=475E-6 


+ VTO=.023) 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 


warranted by TI as fully representing all of the af 


specifications and operating characteristics of the 
semiconductor product to which the model relates. 


xas 


INSTRUMENTS 


Copyright © 1991, Texas Instruments Incorporated 


3-120 POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


TLC1078 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


Power Dissipation as Low as 10 nW Typ Per @ High Open-Loop Gain ... 850,000 Typ 
COIR e Output Drive Capability > 20 mA 


e Operates on a Single Silver-Oxide Watch 
Battery, Vpp = 1.4V Min e Slew Rate ... 47 V/ms Typ 

© Vio .-- 450 LV Max in DIP and Small-Outline ° cemmeneade newt setae Range Extends 
Package g 

© Input Offset Voltage Drift ... 0.1 uV/moTyp, e Output Voltage Range Includes Negative Rail 
Including the First 30 Days e ESD-Protection Circuitry 

@ High-lmpedance LinCMOS™ Inputs e Small-Outline Package Option Also Available 

lip = 0.6 pA Typ in Tape and Reel 


macromodel — applies to TLC1078 


* TLC1078 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/13/90 AT 08:43 
* REV (N/A) SUPPLY VOLTAGE: 5 V 

* CONNECTIONS : NONINVERTING INPUT 

3 INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
7 Riis eee AG fs ees ag 
* Ses Wee gee ce 
~-SUBCKT TLC1078 123 45 
* 
aa! 11 12 19.24E-12 vc 3 53 DC 1.488 
C2 6 7 30.00E-12 VE 54 4 DC .59 
DC 5 53 Dx VLIM 7 8 DC 0 
DE 54 5 Dx VLP 91 0 DC 25 
DLP 90 91 Dx VLN O 92 DC 25 
DLN 92 90 Dx -MODEL, DX D(IS=800.0E-18) 
DP 4343 2px -MODEL JX PJF(IS=300.0E-15 BETA=428.7E-6 
EGND 99 0 POLY(2) (3,0) (4,0) 0 + VTO=.025) 
ee. ae - ENDS 


FB 7 99 POLY(5) VB VC VE VLP VLN 0 
245E6 -40E6 40E6 40E6 -40E6 
GA 6 01112 14.34E-6 
GCM 0 6 10 99 516.5E-12 
HLIM 90 O VLIM 1K 

Iss 3 10 DC 960.0E-9 

J1 Ad. 2: 20: JX 

J2 ia. 1 IO: Jz 

R2 6 9 100.0E3 

RD1 60 11 69.74E3 

RD2 60 12 69.74E3 

RO1 o So 

RO2 +228: 72 

RP 3 4 553E3 

RSS 10 99 208.3E6 

VAD 60 4 -.5 

VB So B28 


LinCMOS is a trademark of Texas Instruments Incorporated. 


Macromodels, simulation models, or other models 


+ 


s Copyright © 1991, Texas Instruments Incorporated 
provided by Ti, directly or indirectly, are not i, 
warranted by Ti as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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Level-| Macromodels ie 


SJOPOWO1IEW, J-|[OA27 Fe 


TLC1078 


OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 


AUGUST 1991 
Power Dissipation as Low as 10 un W Typ Per 
Amplifier 


Operates on a Single Silver-Oxide Watch 
Battery, Vpp = 1.4 V Min 


Vio --- 450 nV Max in DIP and Small-Outline 
Package 


Input Offset Voltage Drift ... 0.1 u.V/moTyp, 
Including the First 30 Days 


High-impedance LinCMOS™ Inputs 
lip = 0.6 pA Typ 


macromodel — applies to TLC1078 


* 


TLC1078 OPERATIONAL AMPLIFIER “MACROMODEL” 


High Open-Loop Gain 


... 850,000 Typ 
Output Drive Capability > 20 mA 
Slew Rate ... 47 V/ms Typ 


Common-Mode Input Voltage Range Extends 
Below the Negative Rail 


Output Voltage Range Includes Negative Rail 
ESD-Protection Circuitry 


Small-Outline Package Option Also Available 
in Tape and Reel 


SUBCIRCUIT 


* CREATED USING PARTS RELEASE 4.01 ON 08/06/90 AT 16:01 


* 


* 


* 


REV (A) 
CONNECTIONS : 


SUPPLY VOLTAGE: 10 V 
NONINVERTING INPUT 
INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
r. | | | NEGATIVE POWER SUPPLY 
. Co Ea Serer 
' ee, oat Se 
~-SUBCKT TLC1078 123.4 5 
* 
C1 11 12 8.002E-12 VOC. 3 33° 06 2.088 
C2 6 7. 15.00B-272 VE 54 4 DC .53 
DC 5 52 Dz VEIN — 7 8:00"4 
DE ae. S DS VLE. 31. 0 Be -20 
DLP 90 91 DX VLN 0 92 DC 20 
DLN 92 90 DX -MODEL DX D(1IS=800.0E-18) 
DP €3°-32 Dx -MODEL JX PJF(IS=350.0E-15 BETA=200E-6 
EGND 99 0O POLY(2) (3,0) (4,0) 0 + VTO=.032) 
re Ee - ENDS 
FB 7 99 POLY(5) VB VC VE VLP VLN , 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by Tl as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 


3-122 


0 975.8E6 -1E9 1E9 1E9 -1E9 
GA 60-11 12 10.37E-6 
GCM 0 6 10 99 221.9E-12 
Iss 3 10 DC 600.0E-9 

HLIM 90 O VLIM 1K 


J1 py A oe ey 4 
J2 pe aes ages: Sat 
R2 6 9 100.0E3 


RD1 60 11 96.45E3 
RD2 60 12 96.45E3 


RO1 Sb $5 

RO2 P2gs:-85 

RP 3 4 689.7E3 
RSS 10 99 333.3E6 
VAD 60 4 -.5 

VB 9 48 DE 


TEXAS wp 
INSTRUMENTS 


Copyright © 1991, Texas Instruments Incorporated 


POST OFFICE BOX 655303 » DALLAS, TEXAS 75265 


TLC1079 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-1 MACROMODEL 
AUGUST 1991 
e Power Dissipation as Low as 10 up.W Typ e High Open-Loop Gain ... 850,000 Typ 
Per Amplifier 


e Operates on a Single Silver-Oxide Watch 
Battery, Vpp = 1.4 V Min 


@ Vio -.-- 850 pV Max in DIP and Small- 
Outline Package 


e Input Offset Voltage Drift ... 0.1 uV/ 


e Slew Rate .. 


e Output Drive Capability > 20 mA 


. 47 V/ms Typ 


e Common-Mode Input Voltage Range Extends 
Below the Negative Rail 


e Output Voltage Range Includes Negative Rail 


mo Typ, Including the First 30 Days e ESD-Protection Circuitry 
e High-lmpedance LinCMOS™ Inputs @ 14-Pin Small-Outline Package Option Also 
lip = 0.6 pA Typ Available in Tape and Reel 


macromodel — applies to TLC1079 


* TLC1079 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/10/90 AT 15:01 
* REV (N/A) SUPPLY VOLTAGE: 5 V 

* CONNECTIONS: NONINVERTING INPUT 

INVERTING INPUT 

| POSITIVE POWER SUPPLY 

| | NEGATIVE POWER SUPPLY 

|; bk L-OUTerr 

5s i oe 

.SUBCKT TLC1079 123 4 5 


| 
3 | 
= | 
- | 
. | 


* 
a 


ce 11 12 10.12E-i22 vc. 3.53. De 1.470 
C2 6 7 15.00EB+i12 VE 54 4 0C i577 
DC 5 53, DE VLIMN .7 8 BDC: 0 
DE 54 5 Dx Vie St.) - DC .29 
DLP 90 91 DX VLN 0 92 DC 20 
DLN 92 90 DX -MODEL DX D(IS=800.0E-18) 
DP 4 3 DX -MODEL JX PJF(IS=300.0E-15 BETA=222.1E-6 
EGND 99 0O POLY(2) (3,0) (4,0) 0 + VTO=.027) 
ee: - ENDS 


FB 7 99 POLY(5) VB VC VE VLP VLN 
0 419. 1E6 -70E6 70E6 70E6 -70E6 
GA 6° @ 11-12, 7.0692-6 

GCM 0 6 10 99 282.0E-12 

HLIM 90 O VLIM 1K 

Iss 3 10 DC 450.0E-9 

J1 11... 2-202 

J2 a? AA Be 

R2 6 9 100.0E3 

RD1 60 11, 141.523 

RD2 60 12 141.5E3 

RO1 SS 85 

RO2 7-85.85 

RP 3 4 523.6E3 

RSS 10 99 444.4E6 

VAD 60 4 -.5 


+ 


VB 9° 0 DBE 0 
Macromodels, simulation models, or other models i 
provided by Tl, directly or indirectly, are not 4, 
warranted by TI as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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Level-| Macromodels = 
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TLC1079 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-1 MACROMODEL 


AUGUST 1991 


@ Power Dissipation as Low as 10 nwW Typ Per e High Open-Loop Gain ... 850,000 Typ 
je aig e Output Drive Capability > 20 mA 


e Operates on a Single Silver-Oxide Watch 
Battery, Vpp = 1.4 V Min e Slew Rate ... 47 V/ms Typ 
® Vio .-. 850 LV Max in DIP and Small-Outline e Common-Mode Input Voltage Range Extends 


Below the Negative Rail 


Package 
© Input Offset Voltage Drift ... 0.1 uV/moTyp, e Output Voltage Range Includes Negative Rail 
including the First 30 Days e ESD-Protection Circuitry 
@ High-impedance LinCMOS™ Inputs @ 14-Pin Small-Outline Package Option Also 
lip = 0.6 pA Typ Available in Tape and Reel 


macromodel — applies to TLC1079 


* TLC1079 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 08/06/90 AT 16:01 
* REV (A) SUPPLY VOLTAGE: 10 V 

* CONNECTIONS: NONINVERTING INPUT 

* INVERTING INPUT 


| 
. | | POSITIVE POWER SUPPLY 
3 | | | NEGATIVE POWER SUPPLY 
* | bLobkop oereor 
‘: ee LS Be ne 
«SHBCRhr TLC1O79.:1.2 3.4.5 
* 
eat 11 12 8.002E-12 ¥C 3: 53:.DC 1.686 
C2 6 7 15.00E-12 VE 54. 4 BDC 483 
DC 5.53. Dx VLIM 7 8 DC 0 
DE 54 5 Dx VuP: Sl. 0 De-20 
DLP: ..90 $1 “Dz VLN 0 32° DG-20 
DLN 92 90 DX -MODEL DX D(IS=800.0E-18) 
DP a: 3 Dz -MODEL JX PJF(IS=350.0E-15 BETA=200E-6 
EGND 99 0O POLY(2) (3,0) (4,0) 0 + VTO=.032) 
ea to - ENDS 
FB 7 99 POLY(5) VB VC VE VLP VLN 


+ 0 975.8E6 -1E9 1E9 1E9 -1E9 
GA 6 Oril-22- 30 <378-6 
GCM 0 6 10 99 221.9E-12 
Iss 3 10 DC 600.0E-9 
HLIM 90 O VLIM 1K 


J1 doe 8: GO OS 
J2 £2:.4 Ll .0k 
R2 6 9 100.0E3 


RD1 60 11 96.45E3 
RD2 60 12 96.45E3 
RO1 5. 3 282 
RO2 7. 99 .85 
RP 3 4 689.7E3 
RSS. 10 99 333.326 
VAD 60 4 -.5 


VB 9 36" pC.-0 
Macromodels, simulation models, or other models hs Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not 4 
warranted by TI as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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TLC€2201 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


@ TLC2201B is 100% Tested for Noise: e Low Input Bias Current ... 1 pA Typ 
25 nV/VHz Max at f = 10 Hz at Ta = 25°C 


12 nV/VHz Max at f = 1 kHz 


Low Input Offset Voltage ... 200 nV Max 


e Fully Specified for Both Single-Supply and 
Split-Supply Operation 


Excellent Offset Voltage Stability With e Common-Mode Input Voltage Range Includes 
Temperature ... 0.5 nV/°C Typ the Negative Rail 


macromodel — applies to TLC2201, TLC2201A, TLC2201B 


* TLC2201 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/06/90 AT 15:18 
* REV (N/A) SUPPLY VOLTAGE: 5 V 

* CONNECTIONS : NONINVERTING INPUT 


* 


+ + + 


-SUBCKT TLC2201 


* 


INVERTING INPUT 

POSITIVE POWER SUPPLY 
NEGATIVE POWER SUPPLY 
| OUTPUT 
od 
4 5 


| 

Ll 
i 
Ak 
i oe 
oo ee 


C1 11 12 11.00E-12 

C2 6 7 50.00E-12 

DC 5. 53 Dz 

DE 54 5 Dx 

DLP 90 91 DX 

DLN 92 90 DX 

DP q 3 DE 

EGND 39 0 POLY (2). (3,0) (4,0) @..5-.5 

FB 7 99 POLY(5) VB VC VE VLP VLN 0 537.9E3 -50E3 50E3 50E3 -50E3 

GA 6 01112 282.7E-6 

GCM 0 610 99 2.303E-9 

HLIM 90 O VLIM 1K 

Iss 3 10 DC 125.0E-6 

J1 ek «2 eae 

J2 aes CO POE 

R2 6 9 100.0E3 

RO 60:231:°3. 53783 

RD2. 60 12 3.53785 

RO1 oe: 3. 286 

RO2 7.:99 187 

RP 33:4 5.7283 

RSS 10 99 1.600E6 

VAD 60 4 -.5 

VB o. -0 C6 

ve 3.53 -BO—. 926 

VE 54. 4:2DC: ..7248 

VLIM': 7. &-DC 0 

VLP 91 0 DC 2.800 

VLN 0 92 DC 2.800 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PUF(IS=500.0E-15 BETA=1.279E-3 VTO=-.177) 
. ENDS 
Macromodels, simulation models, or other models x Copyright © 1991, Texas Instruments Incorporated 
provided by Ti, directly or indirectly, are not ‘| 
warranted by TI as fully representing all of the Hi 
Somiconductor product to which the model relates. INSTRUMENTS 
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Level-| Macromodels ee 


TLC2201 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-1 MACROMODEL 


AUGUST 1991 


@e T1TLC2201B is 100% Tested for Noise: ® 


25 nV/VHz Max atf = 10 Hz 
12 nV/VHz Max at f = 1 kHz 


® 
e Low Input Offset Voltage ... 200 .V Max 
e Excellent Offset Voltage Stability With ® 
Temperature ... 0.5 nV/°C Typ 


Low Input Bias Current ... 1 pA Typ 
at Ta = 25°C 


Fully Specified for Both Single-Supply and 
Split-Supply Operation 


Common-Mode Input Voltage Range Includes 
the Negative Rail 


SJOPOW OIE |-|@A97] fad 


macromodel — applies to TLC2201, TLC2201A, TLC2201B 


* TLC2201 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/06/90 AT 14:14 
* REV (B) SUPPLY VOLTAGE: +5 V 

* CONNECTIONS: NONINVERTING INPUT 

= INVERTING INPUT 

POSITIVE POWER SUPPLY 

NEGATIVE POWER SUPPLY 

OUTPUT 


+ + + + 


| 
a 
ae ae 
Foti 
bho a 
ssUBCAT —TLCO2Z201. 12° 3:4 5 


* 
rh EE 


cl 11 12 4.004E-12 
C2 6 7 20.00E-12 
DC 5 35° Dx 


DE oa - SDE 
DLP: . 30. 91 DX 
DLN 92 90 DX 


DP 4 3 Dx 

EGND: 99: .0 POLY (2) (3,0). (4,0): 0.5.5 

FB 7 99 POLY(5) VB VC VE VLP VLN 0 2.440E6 -2E6 2E6 2E6 -2E6 
GA 6° 0°11 12-113.18-6 

GCM 0 6 10 99 473.9E-12 

Iss 3 10 DC 54.00E-6 

HLIM 90 O VLIM 1K 

J1 Li. £6.20 we 

J2 pA Ce aaa 5 ger 

R2 6 .9 :100.0E3 


RD1 60 11 8.842E3 
RD2 60 12 8.842E3 


RO1 > emai Pies A 

RO2 739-187 

RP 3 4-9 .09183 

RSS 10 99 3.704E6 

VAD 60 4 -.5 

VB 2 0 Be 0 

Vo; 3 53 DC .85 

VE na: 4 DC 375 

Vin 91. -28-e® 

Wie OL 0 pe 3 

VLN V- 92 -De:.3 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJUF(IS=500.0E-15 BETA=473.7E-6 VTO=-.178) 
- ENDS 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by Tl as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 
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TEXAS 3 
INSTRUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


TL€2652 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-] MACROMODEL 


AUGUST 1991 


e Low Offset Voltage ® 
1 pV Max 


e Low Change in Offset Voltage With 
Temperature ... 0.003 nV/°C Typ 


e Low Input Offset Current ... 500 pA 
Max at Ta = —55°C to 125°C 


Ayp --- 135 dB Min 
@ CMRR and ksyp- ... 120 dB Min 
e Single-Supply Operation 


@e Common-Mode Input Voltage Range Includes 
the Negative Rail 


macromodel — applies to TLC2652, TLC2652A 


* TLC2652 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/07/90 AT 10:36 
* REV (B) SUPPLY VOLTAGE: +5 V 

* CONNECTIONS : NONINVERTING INPUT 

" INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
ss | | | NEGATIVE POWER SUPPLY 
: |. a. Parr 
* Wee ay eX tee 
SURCKT -Tic2asoa..-1 2 .-3,4:5 
* 
C1 11 12 3.804E-12 -MODEL DX D(IS=800.0E-18) 
C2 6 7 20.00E-12 -MODEL JX PJF(IS=500.0E-15 BETA=564.0E-6 
Dc 5 53 DX + VTO=-.183) 
DE 54 5 Dx - ENDS 
DLP 90 91 DX 
DLN 92 90 DX 
DP 4 3 DX 
EGND 99 0O POLY(2) (3,0) (4,0) 0 
S58" eo 
FB 7 99 POLY(5) VB VC VE VLP VLN 


+ 0 1.342E9 -2E9 2E9 2E9 -2E9 
GA 6 011 12 :125:..7E-6 
GCM 0 6 10 99 25E-12 


Level-] Macromodels eo 


Iss 3 10 DC 56.00E-6 
HLIM 90 O VLIM 1K 

J1 a2: 6 ae 

J2 i SA Ora ©? ae 2S 

R2 6 9 100.0E3 


RD1 60 11 7.958E3 
RD2 60 12 7.958E3 


RO1 6. -:5:-565 

RO2 7-993, 165 

RP 3 4 6.667E3 
RSS 10 99 3.571E6 
VAD 60 4 -.7 

VB 9: 0 be. .0 

VC" 3. 53:D¢ «84 

VE 54 4 DC .74 
VLIM. -7.. 8° DC. .0 

VEEP 292 O56: 22100 
VLN 0 92 DC 3.100 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by TI as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 
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TL€2654 | 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


@ Input Noise Voltage: @ Low Input Offset Voltage ... 10 nV Max 


0.5 nV p-p Typ, f = Oto 1 Hz 
1.5 uV p-p Typ, f = 0to 10 Hz 


e Excellent Offset Voltage Stability With 


3° 
47 nVNHz Typ, f = 10 Hz Temperature ... 0.3 wV/°C Max 
13 nV/VHz Typ, f = 1 kHz e Ayp ... 135 dB Min 
@ High Chopping Frequency e CMRR ... 110dB Min 


10 kHz Typ 
@ No Clock Noise Below 10 kHz 


® ksvyp- --- 120 dB Min 


e Single-Supply Operation 


@ No Intermodulation Error Below 5 kHz 


macromodel — applies to TLC2654, TLC2654A 


* TLC2654 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/07/90 AT 08:49 
* REV (B) SUPPLY VOLTAGE: +5 V 

* CONNECTIONS : NONINVERTING INPUT 

¥ INVERTING INPUT 


| 
| | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
* |b ROT 
> Lj isdssdes 
-SUBCKT TLC2654 1234 5 
* 
ct 11 12 4.004E-12 VE 54° 4. DE+275 
C2 6 7 20.00E-12 VLIM- 7° 8. De’ 
DC 5 53 Dx VLP° 91.0 DC 3.100 
DE 54 5 Dx VLN 0 92 DC 3.100 
DLP 90 91 DX -MODEL DX D(IS=800.0E-18) 
DLN 92 90 DX -MODEL JX PUF(IS=25.00E-12 BETA=955.4E-6 
DP 4° 3-DE + VTO=-.185) 
EGND 99 0 POLY(2) (3,0) (4,0) 0 . ENDS 


Hic OW ah 

FB 7 99 POLY(5) VB VC VE VLP VLN 
+ 0 1.798E9 -1E9 1E9 1E9 -1E9 

GA 6: O- 22 22: 138..228-6 

GCM 0 6 10 99 154.73E-12 

Iss 3 10 DC 40.00E-6 


HLIM 90 O VLIM 1K 
J1 12 2-20. 
J2 ie LO a 
R2 6 9 100.0E3 


RD1 60 11 7.234E3 
RD2 60 12 7.234E3 
RO1 o> 5. 265 

RO2 799: 165 

RP 3 4 6.667E3 
RSS 10 99 5.000E6 
VAD 60 4 -.6 


VB 2: Pepe *O 

vc 3: 33.30 285 
Macromodels, simulation models, or other models i 
provided by Tl, directly or indirectly, are not Z, 
warranted by TI as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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TLE2021 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-l MACROMODEL 


AUGUST 1991 


e@ Supply Current... 230 uA Max @ High Open-Loop Gain ... 6.5 V/uV 


e High Unity-Gain Bandwidth ... 2 MHz Typ (136 dB) Typ 
e High Slew Rate ... 0.7 V/us Min e Low Offset Voltage ... 100 w.V Max 


e Supply Current Change Over Military e Offset Voltage Drift With Time 


Temperature Range ... 10 nA Typ 0-003. Ev ime TYP 
e Specified for Both 5-V Single-Supply and ©. Low fnpul Bins CULGNk . i 30 ie ax 
+15 V Operation @ Low Noise Voltage ... 19 nV/VHz Typ 
atf = 10 Hz 


e Phase-Reversal Protection 


macromodel — applies to TLE2021, TLE2021A, TLE2021B 


* TLE2021 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/23/90 AT 13:51 
* REV (N/A) SUPPLY VOLTAGE: 5 V 

* CONNECTIONS : NONINVERTING INPUT 

INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
= | | | NEGATIVE POWER SUPPLY 
* lb bP -otteer 
* Lb Padi o 
-SUBCKT TLE2021 12345 
* 
et 11 12 21.66E-12 VE 54 4 Dc 1.400 
C2 6 7 30.00E-12 VEIN. 7 Se 6 
DC 5 53 DX VLE -97°: O'De 2.2 
DE 54 5 Dx VLN 0 92 DC 2.1 
DLP 90 91 DX -MODEL DX D(IS=800.0E-18) 
DLN 92 90 DX .MODEL QX PNP(IS=800.0E-18 BF=480) 
DP aS Dx . ENDS 
EGND 99 0 POLY(2) (3,0) (4,0) 0 


so eo 

FB 7 99 POLY(5) VB VC VE VLP VLN 
+ 0 74.8E6 -10E6 10E6 10E6 -10E6 

GA 6 011 12 320.4E-6 

GCM 0 610 99 1.013E-9 

HLIM 90 0O VLIM 1K 

IEE 3 10 DC 24.05E-6 

Q1 cp Bihar Bits be Gara 

Q2 whe Cee ten Tee as 

R2 6 9 100.0E3 

RC1:.4- 11 3.42183 

RC2 4 12 3.121E3 

RE1 13 10 963.4 

RE2 14 10 963.4 

REE 10 99 8.316E6 

RO1 8 5 63 

RO2 7 99 62 

RP 3 4 34.25E3 

VB 9: 0 De .0 

vc 3 53 e400 


Macromodels, simulation models, or other models : 
provided by Tl, directly or indirectly, are not i, 
warranted by TI as fully representing all of the TEXAS 
specifications and operating characteristics of the 


semiconductor product to which the model relates. INST RUMENTS 
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TLE2021 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Supply Current... 230 pA Max @ High Open-Loop Gain ... 6.5 V/uV 


e High Unity-Gain Bandwidth ... 2 MHz Typ (136 dB) Typ 
e High Slew Rate ... 0.7 V/us Min e Low Offset Voltage ... 100 pV Max 


e Supply Current Change Over Military e Offset Voltage Drift With Time 


Temperature Range ... 10 yA Typ 0.005 uV/mo Typ 
e Specified for Both 5-V Single-Supply and e Low Input Bias Current ... 50 nA Max 
+15 V Operation e Low Noise Voltage ... 19 nV/VHz Typ 
atf = 10 Hz 


e Phase-Reversal Protection 


macromodel — applies to TLE2021, TLE2021A, TLE2021B 


* TLE2021 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 04/05/89 AT 10:16 


* (REV N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS: NONINVERTING INPUT 

* | INVERTING INPUT 

* | | POSITIVE POWER SUPPLY 

* | | | NEGATIVE POWER SUPPLY 

* Lf eae or 

* Beas gs Cea 

.SUBCKT TLE2021 12345 

* 
age | 11 12 6.244E-12 , VE 54 4 DC 1.600 
C2 6 7 13.4E-12 VLIM 7 8 DC 0 
DC 5 53 Dx VLP 91 0 DC 3.200 
DE 54: 5 Dx VLN 0 92 DC 3.200 
DLP 90 91 Dx .MODEL DX D(IS=800.0E-18) 
DLN 92 90 Dx | .MODEL QX PNP(IS=800.0E-18 BF=270) 
DP 4 3 -Bx - ENDS 
EGND 99 0 POLY(2) (3,0) (4,0) 0 

SS 
FB 7 99 POLY(5) VB VC VE VLP VLN 


+ 0 547.3E6 -500E6 500E6 500E6 -500E6 
GA 6 O11 12 188.5E-6 
GCM O:.-6 .10, 99::335.2E-12 
IEE 3 10 DC 15.67E-6 


HLIM 90 O VLIM 1K 
Ql i hw liege Gee BX ae > 
Q2 a2 2 36 Oe 
R2 6 9 100.0E3 
ROL 4. 11.35. 30583 
RC2 4 12 5.305E3 


RE1 13 10 1.467E3 
RE2 14 10 1.467E3 
REE 10 99 14.76E6 


RO1 S- 5°62 
RO2 7 99 63 
RP 3 4 160.9E3 
VB Se 8 
vc 3°53) DC 1,400 
Macromodels, simulation models, or other models - Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not ] 
warranted by TI as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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TLE2022 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-l MACROMODEL 
AUGUST 1991 
@ Supply Current ... 500 yA Max @ High Open-Loop Gain ... 10 V/uV 
@ High Unity-Gain Bandwidth G40, a8) TYP 
2.8 MHz Typ e Low Offset Voltage ... 150 u.V Max 
e High Slew Rate ... 0.7 V/us Min e Offset Voltage Drift With Time 
e Supply Current Change Over Military 0.005 u Vimo Typ 


Temperature Range ... 37 uA Typ e Low Input Bias Current ... 50nA Max 
e Specified for Both 5-V Single-Supply and @ Low Noise Voltage ... 19 nV/VHz Typ 
+15 V Operation atf = 10 Hz 


@e Phase-Reversal Protection 


macromodel — applies to TLE2022, TLE2022A, TLE2022B 


* TLE2022 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/23/90 AT 09:15 
* REV (N/A) SUPPLY VOLTAGE: 5 V 

* CONNECTIONS : NONINVERTING INPUT 

> INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
. | | | | ourpur 
* ear 
.SUBCKT TLE2022 12345 
* 
C1 11 12 15.09E-12 vc 3 53 DC 1.400 
eS 6 7 30.00E-12 VE 54 4 DC 1.400 
DC 5 53 Dx VLIM 7° 8 DC 0 
im 84. Se VLP 91 0 De 2.12 
DLP 90 91 Dx VINO 92-DC. 2.1 
DLN 92 90 Dx -MODEL DX D(IS=800.0E-18) 
DP a3 DF .MODEL QX PNP(IS=800.0E-18 BF=342.9) 
EGND 99 0 POLY(2) (3,0) (4,0) 0 . ENDS 


+. «45 
FB 7 99 POLY(5) VB VC VE VLP VLN 
+ 0 15.27E6 -10E6 10E6 10E6 -10E6 


GA 6 01112 414.7E-6 
GCM 0 610 99 4.147E-9 
HLIM 90 O VLIM 1K 

IEE 3 10 DC 24.07E-6 

Ql i AO ee 

Q2 i4°-1.<14,. GX 

R2 6 9 100.0E3 


RC1l 4 11 2.411E3 
RC2 4 12 2.411E3 
RE1:i3 10° 255.53 
RE2 14 10 255.3 
REE 10 99 8.309E6 
RO1 Ss °3:°250 

RO2 7°99 250 

RP 3 4 28.4E3 


VB 470 eG 
Macromodels, simulation models, or other models Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not ] 
warranted by Tl as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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TLE2022 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-1] MACROMODEL 

AUGUST 1991 

Supply Current ... 500 pA Max @ High Open-Loop Gain ... 10 V/V 
(140 dB) Typ 


High Unity-Gain Bandwidth ... 2.8 MHz 


Typ e Low Offset Voltage ... 150 nV Max 
High Slew Rate ... 0.7 V/us Min e Offset Voltage Drift With Time 

Supply Current Change Over Military 0.005 Vimo Typ 

Temperature Range ... 37 nA Typ e Low Input Bias Current ... 50 nA Max 
Specified for Both 5-V Single-Supply and e Low Noise Voltage ... 19 nV/VHz typ 
+15 V Operation atf = 10 Hz 


Phase-Reversal Protection 


macromodel — applies to TLE2022, TLE2022A, TLE2022B 


* TLE2022 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 08/17/89 AT 12:52 
* (REV N/A) 
* CONNECTIONS : NONINVERTING INPUT 


* 


SUPPLY VOLTAGE: +15 V 


INVERTING INPUT 


+ 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
y | 1 | | OUTPUT 
Z ‘Seis Peed ac se 
.SUBCKT TLE2022 123 4 5 
* 
Cl 11 12 6.814E-12 ve 3 53 DC 1.300 
C2 6 7 20.00E-12 VE S4. 4 DC 15560 
pc 5 53 Dx Viste. 7. oe ae oe 
DE 54 5 Dx View ee Oe ee 
DLP 90 91 Dx VIN O 92 DC 3 
DLN 92 90 Dx .MODEL DX D(IS=800.0E-18) 
DE 4 3 Dx .MODEL QX PNP(IS=800.0E-18 BF=257.1) 
EGND 99 0 POLY(2) (3,0) (4,0) 0 - ENDS 
5 .5 
FB 7 99 POLY(5) VB VC VE VLP 
+ VLN 0 45.47E6 -50E6 50E6 50E6 -50E6 
GA 6 0 11 12 377.9E-6 
GCM 0 6 10 99 7.84E-10 
IEE 3 10 DC 18.07E-6 
HLIM 90 0 VLIM 1K 
‘as pda: & Goa tee fee Bee 4 
Gao> 49" “4-14 “Ox 
R2 6 9 100.053 
RC1 4 11 2.84253 
RC2 4 12 2.84253 
GE1 13 10 (10,13) 31.299E-3 
GE2 14 10 (10,14) 31.299E-3 
REE 10 99 11.07E6 
ROL 8 5 250 
ROZ 7. 99.250 
RP 3 4 137.2E3 
VB 9 O0DC 0 


Macromodels, simulation models, or other models 


provided by Ti, directly or indirectly, are not j 
warranted by TI as fully representing all of the TEXAS 


Copyright © 1991, Texas Instruments Incorporated 


specifications and operating characteristics of the 


semiconductor product to which the model relates. INST RUMENTS 
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TLE2024 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


Supply Current... 1 mA Max @ High Open-Loop Gain ... 7 V/uV (137 dB) Typ 


@ High Unity-Gain Bandwidth ... 2.8 MHz Typ e Low Offset Voltage ... 500 nV Max 
@ High Slew Rate ... 0.7 V/us Min e Offset Voltage Drift With Time 
@ Supply Current Change Over Military 0.006 imo Typ 


Temperature Range. ..50 uA Typ e Low Input Bias Current ... 50 nA Max 
e Specified for Both 5-V/Gnd and +15 V @ Low Noise Voltage ... 19 nV/VHz Typ 
Operation atf = 10 Hz 


e Phase-Reversal Protection 


macromodel — applies to TLE2024, TLE2024A, TLE2024B 


* TLE2024 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/24/90 AT 12:56 
* REV (N/A) SUPPLY VOLTAGE: 5 V 

* CONNECTIONS : NONINVERTING INPUT 

* INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
= | | | | ouTpur 
. ee ae oe ae 
.SUBCKT TLE2024 12345 
* 
Ci 11 12 15.0E-12 VE 54 4°pCc 1134 
<2 6 7 30.00E-12 VLIM:<7 .8 De 6 
DC 5 53 Dx VLE 91 -0 3G 3:2 
DE 54 5 Dx Vin 0-92. 0C° 2.1 
DLP 90 91 DX -MODEL DX D(IS=800.0E-18) 
DLN 92 90 Dx -MODEL QX PNP(IS=800.0E-18 BF=266.7) 
DP 4 3 Dx . ENDS 
EGND 99 0 POLY(2) (3,0) (4,0) 0 


<a ¥o 
FB 7 99 POLY(5) VB VC VE VLP VLN 
0 15.27E6 -10E6 10E6 10E6 -10E6 


s 


+ 


GA 6 01112 414.7E-6 
GCM 0. 6 10.99 13.118-9 
HLIM 90 O VLIM 1K 

IEE 3 10 DC 24.09E-6 

Ql ad ee Ue 

Q2 Lal 26k 

R2 6 9 100.0E3 


RC1l 4 11 2.411E3 
RC2 4 12 2.411E3 
Reo 23 30. 255.1 
RE2 14 10 255.1 
0 99 8.302E6 
SB. Ase 
799 250 
RP.:3: 4-33. 123 
9: OB 0 
3 DC 1.44 


Macromodels, simulation models, or other models 2 
doko y ee sagt or indirectly, ce - Ti 4 
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TLE2024 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


Supply Current... 1mA Max @ High Open-Loop Gain ... 7 V/uV (137 dB) Typ 
High Unity-Gain Bandwidth ... 2.8 MHz Typ e Low Offset Voltage ... 500 pV Max 

High Slew Rate ... 0.7 V/us Min e Offset Voltage Drift With Time 

Supply Current Change Over Military 0.005 1V/mo Typ 

Temperature Range ... 50 yA Typ e Low Input Bias Current ... 50 nA Max 
Specified for Both 5-V/Gnd and +15 V e Low Noise Voltage ... 19 nV/VHz typ 
Operation atf = 10 Hz 


Phase-Reversal Protection 


macromodel — applies to TLE2024, TLE2024A, TLE2024B 


TLE2024 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 08/17/89 AT 15:37 


* 


* 


* 


* 


(REV N/A) SUPPLY VOLTAGE: +15 V 
CONNECTIONS : NONINVERTING INPUT 
INVERTING INPUT 


| 
af | | POSITIVE POWER SUPPLY 
= | | | NEGATIVE POWER SUPPLY 
- | bb | ogreur 
” fare es fet a 
sSUBCKT TLEZO24 .1:2 3:4 5 
* 
8H 5 11 12 6.814E-12 vc 3 53 DC 1.500 
ae 6. 7. 20.008-13 VE 54 4 DC 1.500 
be o.Sa2 Ue VLIM 7 8 DC 0 
1 ee VLP 91 0 DC 3 
DLP 90 91 DX VLN 0 92 DC 3 
wince earache | .MODEL DX D(IS=800.0E-18) 
Se 8 eee .MODEL QX PNP(IS=800.0E-18 BF=180) 
EGND 99 O POLY(2) (3,0) (4,0) 0 _ENDS 
Sone a ae as 
FB 7 99 POLY(5) VB VC VE VLP VLN 
+ 0 22.73E6 -20E6 20E6 20E6 -20E6 
GA 6 O11 12 372.9E-6 
GCM 0 610 99 1.572E-9 
IEE 3-10- DC -18,10E=6 
HLIM 90 0 VLIM 1K 
Q1 p Rs Rpapae Saws 6: Se & 4 
Q2 12, tk 24-08 
R2 6 9 100.0E3 
RC1 411 2.842E3 
RC2 412 2.842E3 
GE1 13 10 (10,13) 31.347E-3 
GE2 14 10 (10,14) 31.347E-3 
REE 10 99 11.05E6 
RO1 8:3 256 
RO2 4-33-2250 
RP 3 $37 263 
VB 2.20 De <8 
Macromodeis, simulation models, or other models Y Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not ay 
rare, fal msn ao he TEXAS 
conlopmecier product to which the model relates. INST RUMENTS 


3-134 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


TLE2027 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-! MACROMODEL 
AUGUST 1991 
e Outstandng Combination of DC Precision e Available in Standard-Pinout Small-Outline 
and AC Performance: Package 


Unity-Gain Bandwidth . .. 15 MHz Typ 
Vn --- 3.3 NV/VHz at f = 10 Hz Typ, 


e Output Features Saturation Recovery Circuitry 


2.5 nV/VHz at f = 1 KHz Typ e Macromodelis and Statistical Information 
Vio --- 25 wv Max Included 
Ayp -- . 45 V/uV Typ, With RL = 2 KQ, 
19 V/LV Typ, With Ry = 600 Q 


macromodel — applies to TLE2027 


* TLE2027 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 


* CREATED USING PARTS RELEASE 4.01 ON 02/15/90 AT 00:39 

* REV (N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS: NONINVERTING INPUT 

* | INVERTING INPUT 

* | | POSITIVE POWER SUPPLY 

* | | | NEGATIVE POWER SUPPLY 

* it -+ | OUTPrur 

- Pib-sc es 3 

.SUBCKT TLE2027 12345 

* 

ROY AES LEE LIL ITE TET LIE TLS IAT IL ES ROE TLE NETS AEE AES LOL RL IE DG PLAGE LENORE EEE IT 
C1 1112 4.003E-12 VLP 91 0 DC 40 
C2 6 7 20.00E-12 VLN 0 92 DC 40 
Dc 5 53 Dx .MODEL DX D(IS=800.0E-18) 
DE 54 5 Dx .MODEL QX NPN(IS=800.0E-18 BF=7.000E3) 
DLP 90 91 Dx . ENDS 
DLN 92 90 Dx | 
DP 4°: 3 Dx 
EGND 99 0 POLY(2) (3,0) (4,0) 0 

+ 55°58 
FB 7 99 POLY(5) VB VC VE VLP VLN 


0 954.8E6 -1E9 1E9 1E9 -1E9 
GA 6 O 11 12 2.062E-3 

GCM 0° 6 10 99 531 .32-12 
IEE 10 4 DC 56.01E-6 
HLIM 90 O VLIM 1K 

Ql 41-2 35508 

Q2 aa Le GR 

R2 6 9 100.0E3 

RC1 i CN | 

RC2 3 £2 733045 

GE1 13 10 (10,13) 2.543E-3 
GE2 14 10 (10,14) 2.543E-3 
REE 10 99 3.571E6 


+ 


RO1 8 «8-25 

RO2 7.99. 25 

RP 3 4 8.013E3 
VB oS ) Bea 

vc 3 53 DC 2.400 


VE 54 4 DC 2.100 
VEIN <7: 8: DCO 


Macromodels, simulation models, or other models 


provided by TI, directly or indirectly, are not j 
warranted by TI as fully representing all of the TEXAS 
specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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Level-| Macromodels bet 


TLE2037 


AUGUST 1991 


Vio--.- 25 uv Max 


Outstandng Combination of DC Precision 


OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


and AC Performance: Package 
Unity-Gain Bandwidth... 15 MHz Typ 
Vy --- 3.3 NV/VHz at f = 10 Hz Typ, 
2.5 nV/VHz at f = 1 KHz Typ ® 


included 


Ayp --. 45 V/uV Typ, With Ri = 2 KQ, 


19 V/LV Typ, With Ry = 600 Q 


Available in Standard-Pinout Small-Outline 


* REV (N/A) 


* 


SJOPOWIOJOPW |-|@A97] wo 


* CONNECTIONS : 


macromodel — applies to TLE2037 


* TLE2037 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 02/16/90 AT 15:22 


SUPPLY VOLTAGE: +15 V 
NONINVERTING INPUT 
INVERTING INPUT 


e Output Features Saturation Recovery Circuitry 


Macromodels and Statistical Information 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
3 Liat P opmpur 
* Bs eee ee Aah 
.SUBCKT TLE2037 123 4 5 
* 
C1 11 12 14.74E-12 VLP 0 pc 40 
C2 6 7 7.500E-12 VLN 0 92 DC 40 
DC 5 53 Dx -MODEL DX D(IS=800.0E-18) 
DE 54 5 Dx -MODEL QX NPN(IS=800.0E-18 BF=7.031E3) 
DLP 90 91 Dx . ENDS 
DLN 92 90 DX 
DP 4-3 ox 
EGND 99 0. POLY(2) (3,0) (4,0) 


ie! a eee 


FB 7 99 POLY(5) VB VC VE VLP VLN 
+ 0 923.4E6 -800E6 800E6 800E6 -800E6 


GA 6.0 11 I2 2.121E-3 
GCM 0 6 10 99 597.7E-12 
IEE 10 4 DC 56.26E-6 
HLIM 90 O VLIM 1K 

Ql Ld. ae. Oe 

Q2 12 1 14 Qx 

R2 6. 9°100.0E3 

RCL 3°11 °471.5 

RC2 3 ada 471.5 

GEL 13 10 (10,13) 2.232E-3 
GE2 14 10 (10,14) 2.232E-3 
REE 10 99 3.555E6 

RO1 oi. 25 

RO2 T9925 

RP 3 4 8.013E3 

VB oS: Ose 

vc 3 53 -DC -2,.400 

VE 54 4 DC 2.100 

Vanes: 7.) oC 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by TI as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 
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TLE2061 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 
AUGUST 1991 
@ Excellent Output Drive Capability: @ Wide Operating Supply Voltage Range 
Vo = +2.5V Min at Rx = 100 Q, Vec+ = $3.5 Vto+20V 
YOG4 3,49 ¥ e@ High Open-Loop Gain 280 V/mV Typ 
Vo = £12.5 V Min at Ri = 600 ©, HES 
Vec+ = +15V e Low Offset Voltage ... 500 nV Max 
e@ Low Supply Current ... 255 uA Typ e Low Offset Voltage Drift With Time 
0.04 nV/mo Typ 


@ High Unity-Gain Bandwidth ... 2.1 MHz Typ 


© High Slew Rate ... 3.4 V/us Typ e Low Input Bias Current ... 5 pA Typ 


macromodel — applies to TLE2061, TLE2061A, TLE2061B 


* TLE2061 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON.07/24/90 AT 10:58 
* REV (N/A) SUPPLY VOLTAGE: +5 V 

* CONNECTIONS : NONINVERTING INPUT 

7” INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
* i  ASOUrror 
* Soe SF ees Ges 
.SUBCKT TLE2061 123 45 
* 
i 4142-3 3738-42 VLIM 7 8 DC 0 
C2 6 7 30.00E-12 VUP- 92 -0 De $0 
DC 5 53 DX VLN 0 92 DC 50 
DE 54 5 Dx -MODEL DX D(IS=800.0E-18) 
DLP 90 91 DX -MODEL JX PJF(IS=1.500E-12 BETA=696.7E-6 
DLN 92 90 DX + VTO=-.241) 
DP 4 3 Dx . ENDS 
EGND 99 0 POLY(2) (3,0) (4,0) 


4 O48: 25 

FB 7 99 POLY(5) VB VC VE VLP VLN 
+ 0 1.545E6 -2E6 2E6 2E6 -2E6 

GA 6 0 11 12 -168.52-6 

GCM 0 6 10 99 30.28E-9 

HLIM 90 O VLIM 1K 

Iss 3 10 DC 102.0E-6 

J1 Ly 2-10-32 


J2 £2 1 30s 
R2 6 9 100.0E3 
RD1 4 11 5.305E3 
RD2 4 12 5.305E3 
RO1 SS 260 


RO2 7 99 140 
RP 3 4 56.18E3 
RSS 10 99 1.961E6 
VB S050: 0 
VOCS 63 DC 2.95 
VE 54. 4-DC 1.75 


Macromodels, simulation models, or other models = Copyright © 1991, Texas Instruments Incorporated 
provided by Ti, directly or indirectly, are not i 

warranted by TI as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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TLE2061 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


Excellent Output Drive Capability: @ Wide Operating Supply Voltage Range 


Vo = +2.5 V Min at Ry = 100 Q, Vec+ = $3.5 Vtot20V 
YOGa ee? Y e High Open-Loop Gain ... 280 V/mV Typ 
Vo = +12.5 V Min at Ry = 600 2, Ne 
Vec+ = £15V e Low Offset Voltage ... 500 .V Max 
e Low Supply Current ... 255 yA Typ e Low Offset Voltage Drift With Time 
0.04 pV/mo Typ 


@ High Unity-Gain Bandwidth ... 2.1 MHz Typ 


© High Slew Rate ... 3.4 V/us Typ @ Low Input Bias Current ... 5pA Typ 


macromodel — applies to TLE2061, TLE2061A, TLE2061B 


* TLE2061 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 07/08/89 AT 10:23 


* (REV N/A) SUPPLY VOLTAGE: +15 V 
* CONNECTIONS: NONINVERTING INPUT 
* | INVERTING INPUT 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
. lf) yeterur 
= aoe ee 
.SUBCKT TLE2061 123 4 5 
* 
ei 11 12 1.457E-12 VLIM 7 8 DC 0 
C2 6 7 15.00E-12 VLP 91 0 Dc 56 
DC 5 53 Dx VLN 0 92 DC 50 
DE 54 5 Dx .MODEL DX D(IS=800.0E-18) 
DLP 90 91 Dx .MODEL JX PJF(IS=2.000E-12 BETA=423E-6 
DLN 92 90 DX + VTO=-1) 
DP 4-3 De . ENDS 
EGND 99 0 POLY(2) (3,0) (4,0) 0 
aT ee 
FB 7 99 POLY(5) VB VC VE VLP VLN 


+ 0 4.357E6 -4E6 4E6 4E6 -4E6 
GA 6 20-11 “42. 188.52 -6 
GCM 0. 6:10 99 3.352E-9 
Iss 3 20°DC'51.00E8-6 
HLIM 90 O VLIM 1K 
J1 ba. | ake eee 
J2 Ge ae ae 


R2 6-9 =180.. 083 

RD1 4 14: 5.305E3 

RD2 4 12 5.305E3 

RO1 SS 280 

RO2 7 99 280 

RP Be eae be ie Bie 

RSS 10 99 3.922E6 

VB By ae 

vc 3333) fe 2 

VE 34:  @:De-2 
Macromodels, simulation models, or other models * Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not wip 
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TLE2061 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-1 MACROMODEL 


AUGUST 1991 


Excellent Output Drive Capability: | e Wide Operating Supply Voltage Range 
Vo = +2.5V Min at Ry = 100 Q, Vec+ = +3.5Vto+20V 
Vec+ = $5V e High Open-Loop Gai 280 V/mV T 
Vo = +12.5V Min at R, = 600 Q, Mee aia Se an eee 
Vec+ = +15V e Low Offset Voltage ... 500 nV Max 
e Low Supply Current ... 255 yA Typ e Low Offset Voltage Drift With Time 
© High Unity-Gain Bandwidth ... 2.1 MHz Typ 0.04 1V/mo Typ 
e High Slew Rate ... 3.4 V/us Typ e Low Input Bias Current ... 5pA Typ 


macromodel — applies to TLE2061, TLE2061A, TLE2061B 


* TLE2061 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/24/90 AT 15:58 
* REV (N/A) SUPPLY VOLTAGE: +20 V 


* CONNECTIONS : NONINVERTING INPUT 
~ 


| 
- | | POSITIVE POWER SUPPLY 
7 | | | NEGATIVE POWER SUPPLY 
| | | | ourTput 
* Be atl 
-SUBCKT TLE2061 123 45 
* 
ei 11 12 2.96E-12 VOP: 91. -.0 -Be “50 
ra | 6 7 30.00E-12 VLN 0 92 DC 50 
DC 5 53 Dx -MODEL DX D(IS=800.0E-18) 
DE 54 5 Dx -MODEL JX PJF(IS=2.500E-12 BETA=1.003E-3 
DLP 90 91 Dx + VTO=-.172) 
DLN 92 90 Dx . ENDS 
DP 4.3 Dx 
EGND 99 0 POLY(2) (3,0) (4,0) 0 
+. 469.45 


FB 7 99 POLY(5) VB VC VE VLP VLN 
+ 0 4.527E6 -5E6 5E6 5E6 -5E6 
GA 6 01112 226.2E-6 
GCM 0 6 10 99 1.343E-8 

HLIM 90 O VLIM 1K 
Iss 3 10 DC 102.0E-6 
J1 aa 2 40S 
J2 Le oe oe 
R2 6 9 100.0E3 
RD1 4 11 4.421E3 
RD2 4 12 4.421E3 
RO1 Ss’. 5.140 

RO2 7 99 140 

RP 3 4 202E3 

RSS 10 99 1.961E6 
VB o- 2. bC-o 

vc ase OC 

VE 54 4 DC 2 
VRIM »..7:.-6- DC: 0 


Macromodels, simulation models, or other models 


. Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not Y] 
warranted by TI as fully representing all of the TEXAS 
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TLE2062 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Excellent Output Drive Capability: e High Slew Rate ... 3.4 V/us Typ 
10 5 525 Pe e Wide Operating Supply Voltage Range 
*CCE t.t° ¥ Vec+ = +3.5Vto+20V 
Vo = £12.5V Min at RL = 600 Q, COS Sie 
Vec+ = +15V e High Open-Loop Gain ... 280 V/mV Typ 
e Low Supply Current ... 280 uA Typ e Low Offset Voltage ... 1mV Max 
oo eee e Low Offset Voltage Drift With Time 
e High Unity-Gain Bandwidth ... 2.1 MHz Typ 0.04 un V/mo Typ 


macromodel — applies to TLE2062, TLE2062A, TLE2062B 


* TLE2062 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/24/90 AT 10:58 
* REV (N/A) SUPPLY VOLTAGE: +5 V 

* CONNECTIONS : NONINVERTING INPUT 

* INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
i Lt 4b Oureur 
sd ‘Se aoe Com ope 
.SUBCKT TLE2062 123 45 
* 
cz 11 12 3.373E-12 VLIM 7 8 DCO 
cs 6 7 30.00E-12 VLP 91 0 pC 50 
DC 5 53 Dx VLN 0 92 DC 50 
DB... 54-5 DE ) .MODEL DX D(IS=800.0E-18) 
DLP 90 91 DX .MODEL JX PJF(IS=1.500E-12 
DLN 92 90 Dx + BETA=696.7E-6 VTO=-.241) 
DP A. 3 Dx . ENDS 
EGND 99 0 POLY(2) (3,0) (4,0) 0 


ere 

FB 7 99 POLY(5) VB VC VE VLP VLN 
0 1.545E6 -2E6 2E6 2E6 -2E6 
GA 6: O° A112: 188.58-6 
GCM 0 6 10 99 30.28E-9 
HLIM 90 O VLIM 1K 

Iss 3.10 DC 102.0E=6 

J1 ha a2 ae 

J2 no Eee Ge RS op 

R2 6 9 100.0E3 

RDI 4 11 5.305E3 

RD2 4 12 5.305E3 

RO1 8 5 140 

RO2 7 99 140 

RP 3 4 56.18E3 

RSS 10 99 1.96156 

VB a3 GCP 

Vo 3.53 00 2.35 

VE 54 4 DC 1.75 


“b 


+ 


Macromodels, simulation models, or other models 3 Copyright © 1991, Texas Instruments Incorporated 
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TLE2062 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 
AUGUST 1991 
e Excellent Output Drive Capability: e High Slew Rate ... 3.4 V/us Typ 
= + 2. j = 
eR eer eres tet e Wide Operating Supply Voltage Range 
Vo = £12.5V Minat Ri, = 6009, "OCs hat Sel AP ee 
Vec+ = +15V @ High Open-Loop Gain ... 280 V/mV Typ 
@ Low Supply Current ... 280 vA Typ @ Low Offset Voitage ... 1 mV Max 
oleic aclan e Low Offset Voitage Drift With Time 
@ High Unity-Gain Bandwidth ... 2.1 MHz Typ 0.04 .V/mo Typ 


macromodel — applies to TLE2062, TLE2062A, TLE2062B 


* TLE2062 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 07/08/89 AT 10:23 


* (REV N/A) SUPPLY VOLTAGE: +15 V 
* CONNECTIONS: NONINVERTING INPUT 
* | INVERTING INPUT 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
* L- te) -Opreor 
bd ee es ae Sa 
.SUBCKT TLE2062 123 45 
* 
C1 11 12 1.457E-12 VLIM 7 8 DC 0 
C2 6 7 15.00E-12 VLP 91 0 DC 50 
DC 5 53 DX VLN 0 92 DC 50 
DE 54 5 Dx -MODEL DX D(IS=800.0E-18) 
DLP 90 91 Dx -MODEL JX PJUF(IS=2.000E-12 BETA=423E-6 
DLN 92 90 DX + VTO=-1) 
DP a: 3 DE . ENDS 
EGND 99 0 POLY(2) (3,0) (4,0) 0 
+ 3° 35 
FB 7 99 POLY(5) VB VC VE VLP 


+ VLN 0 4.357E6 -4E6 4E6 4E6 -4E6 
GA 6° 0.11 32:°166. 58-6 
GCM 0 6°10.99' 3.352E-9 
Iss 3 10.DC 51.00E-6 
HLIM 90 O VLIM 1K 
J1 Lh Sloe We 
1 


J2 12 10 JX 
R2 6 9 100.0E3 
RD1 4°11 °5..30523 
RD2 412 5.305E3 
RO1 8 5 280 

RO2 7 99 280 

RP 3 4 113.2E3 
RSS 10 99 3.922E6 
VB > 0- fC oO 

ve a DR 


VE 54 4 DC 2 


Macromodels, simulation models, or other models a Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i} 

warranted by Tl as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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Level-| Macromodels Ca 


SJOPOWOIOeW |-|9A97] oe 


TLE2062 


OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 


AUGUST 1991 


e Excellent Output Drive Capability: 
Vo = +2.5V Min at Ry = 100 Q, 


Vcc+ = +5 V 
Vo = +12.5 V Min at Ry = 600 Q, 
Vec+ = t15V 
e Low Supply Current ... 280 uA Typ 
Per Amplifier 


e High Unity-Gain Bandwidth ... 2.1 MHz Typ % 


e High Slew Rate ... 3.4 V/us Typ 


e Wide Operating Supply Voltage Range 


Vec+ = +3.5Vto+20V 
e High Open-Loop Gain ... 280 V/mV Typ 
e Low Offset Voltage ... 1mV Max 


e Low Offset Voltage Drift With Time 
0.04 n.V/mo Typ 


Low Input Bias Current ... 5pA Typ 


macromodel — applies to TLE2062, TLE2062A, TLE2062B 


* TLE2062 OPERATIONAL AMPLIFIER 
* CREATED USING PARTS RELEASE 4. 
* REV (N/A) SUPPLY VOLTAGE: 
* CONNECTIONS: 


* 


“MACROMODEL” SUBCIRCUIT 
03 ON 07/24/90 AT 15:58 
+20 V 


NONINVERTING INPUT 
INVERTING INPUT 


| 
= | | POSITIVE POWER SUPPLY 
| | | NEGATIVE POWER SUPPLY 
vd DLE 4 eater 
* rs a tans 
.SUBCKT TLE2062 123 4 5 
* 
C1 11 12 2.96E-12 VLIM 7 8 DC 0 
C2 6 7 30.00E-12 VLP 91 0 DC 50 
DC 5 53 DX VLN 0 92 DC 50 
DE 54 5 DX -MODEL DX D(IS=800.0E-18) 
DLP 90 91 DX -MODEL JX PJF(IS=2.500E-12 BETA=1.003E-3 
DLN 92 90 DX + VTO=-.172) 
DP 4:3 Ox . ENDS 
EGND 99 O POLY(2) (3,0) (4,0) 0 
i 
FB 7 99 POLY(5) VB VC VE VLP VLN 


+ 0 4.527E6 -5E6 5E6 5E6 -5E6 


GA 6 011 12 226.2E-6 
GCM 0° 6 10:99 1.3452-8 
HLIM 90 O VLIM 1K 

Iss 3 10 DC 102.0E-6 
J1 La eo Oe 

J2 bo +d cae eae 

R2 6 9 100.0E3 

RD1 4 11 4.421E3 

RD2 4 12 4.421E3 

RO1 8 5 140 

RO2 7 99 140 

RP 3 4 202E3 

RSS 10 99 1.961E6 

VB a Oe 

vc a Sa 

VE 54 4 DC 2 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by Ti as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 
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Copyright © 1991, Texas Instruments Incorporated 


xas WP 


E 
INSTRUMENTS 


POST OFFICE BOX 655303 « DALLAS, TEXAS 75265 


e Excellent Output Drive Capability: 
Vo = £2.5V Min at Ry = 100 Q, 


Vcc+ sor5V 
Vo = £12.5 V Min at R,_ = 600 Q, 
Vec+ = t15V 


e Low Supply Current ... 280 pA Typ 
Per Amplifier 


TLE2064 


OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 


AUGUST 1991 


Wide Operating Supply Voltage Range 
Vec+ = $3.5Vtot+20V 


High Open-Loop Gain ... 280 V/mV Typ 
Low Offset Voltage ... 1.5 mV Max 
Low Offset Voltage Drift With Time 

0.04 nV/mo Typ 


e High Unity-Gain Bandwidth ... 2.1 MHz Typ @ 
@ High Slew Rate ... 3.4 V/us Typ 


Low Input Bias Current ... 5 pA Typ 


macromodel — applies to TLE2064, TLE2064A, TLE2064B 


* TLE2064 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/24/90 AT 10:58 
* REV (N/A) SUPPLY VOLTAGE: +5 V 

* CONNECTIONS : NONINVERTING INPUT 


* 


| 
* | | POSITIVE POWER SUPPLY 
sd | | | NEGATIVE POWER SUPPLY 
* tt bf Ourroer 
* as et ce ee 
.-SUBCKT TLE2064 12345 
* 
C1 $1 212-3:..3738- VLIM 7 8 DC 0 
C2 6 7 30.00E-12 VLP’ 91.0 DC 50 
DC 5 53 Dx VLN 0 92 DC 50 
DE 54 5 DX -MODEL DX D(IS=800.0E-18) 
DLP 90 91 Dx -MODEL JX PJUF(IS=1.500E-12 BETA=696.7E-6 
DLN 92 90 Dx + VTO=-.241) 
DP 4 3 Dx . ENDS 
EGND 99 0 POLY(2) (3,0) (4,0) 0 
eee 


FB 7 99 POLY(5) VB VC VE VLP VLN 
+ 0 1.545E6 -2E6 2E6 2E6 -2E6 

GA 6 .0 IL a2 166.58-6 

GCM 0 6 10 99 30.28E-9 

HLIM 90 O VLIM 1K 

Iss 3 10 DC 102.0E-6 

J1 AA? 2 EO we 

J2 in oe OX 

R2 6 9 100.0E3 

RD1 4 11 5.305E3 

RD2 4 12 5.305E3 

RO1 8 5 140 

RO2 7 99 140 

RP 3 4 56.18E3 

RSS 10 99 1.961E6 

VB o.. peo 

VG" 3-53 DC 1.95 

VE 54 4 DC 1.75 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by TI as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 
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Level-| Macromodels o 


SJOPOWOJOLW |-|9AN7] ee 


TLE2064 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-] MACROMODEL 
AUGUST 1991 
Excellent Output Drive Capability: e Wide Operating Supply Voltage Range 
Vo = +2.5V Min at Ri = 100 , Vec+ = +3.5Vto+20V 
Vcec+ = £5 V 


Vo = +12.5 V Min at Ry = 600 Q, 


@ High Open-Loop Gain ... 280 V/mV Typ 


Vec+ = +15V e Low Offset Voltage ... 1.5 mV Max 
Low Supply Current ... 280 nA Typ e Low Offset Voltage Drift With Time 
Per Amplifier 0.04 n.V/mo Typ 


High Unity-Gain Bandwidth ... 2.1 MHz Typ e Low Input Bias Current ... 5pA Typ 
High Slew Rate ... 3.4 V/us Typ 


macromodel — applies to TLE2064, TLE2064A, TLE2064B 


* TLE2064 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 07/08/89 AT 10:23 
* (REV N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS : NONINVERTING INPUT 


* 


+ +¢+ + & 


-SUBCKT TLE2064 


* 


INVERTING INPUT 
POSITIVE POWER SUPPLY 
| NEGATIVE POWER SUPPLY 


| 

Bed 
a 
ee 
| | 
1 


| | OUTPUT 
{ahs Wg 
3°45 
12 1.457E-12 VLIM 7 8 DC 0 
7 15.00E-12 VLP 91 0 DC 50 
53 Dx VLN 0 92 DC 50 
5 Dx -MODEL DX D(IS=800.0E-18) 
91 Dx -MODEL JX PJF(IS=2.000E-12 BETA=423E-6 
90 Dx + VTO=-1) 
3 DX . ENDS 


O POLY(2) (3,0) (4,0) 0 


99 POLY(5) VB VC VE VLP VLN 


0 4.357E6 -4E6 4E6 4E6 -4E6 


aoe me 
C2 6 
DC 5 
DE 54 
DLP. 90 
DLN 92 
DP 4 
EGND 99 
in ae 
FB 7 
GA 6 
GCM 0 
Iss 3 
HLIM 90 
J1 rs 
J2 12 
R2 6 
RD1 S 
RD2 4 
RO1 8 
RO2 7 
RP 3 
RSS 10 
VB 9 
3 
4& 


0 1112 188.5E-6 
6 10 99 3.352E-9 
10 DC 51.00E-6 
0 VLIM 1K 
2 10 JX 
110 JX 
9 100.0E3 
1L1..5.30523 
12 5.305E3 
5 280 
99 280 
4 113.2E3 
99 3.922E6 
0 DC 0 
Se iaS..2 
4 DC 2 


Macromodels, simuiation models, or other models “ Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i, 

warranted by Ti as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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TLE2064 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-1 MACROMODEL 


AUGUST 1991 


Excellent Output Drive Capability: @ Wide Operating Supply Voltage Range 
Vo = +2.5V Min at Ry = 100 Q, Vec+ = $3.5Vto+20V 
YeCs = 40 Y © High Open-Loop Gain ... 280 V/mV T 
Vo = +12.5V Min at Ry = 600 Q, Tr fhe ae Ligeia x 
Vec+ = +15V e Low Offset Voltage ... 1.5 mV Max 
@ Low Supply Current ... 280 nA Typ e Low Offset Voltage Drift With Time 
Per Amplifier 0.04 nV/mo Typ 


@ High Unity-Gain Bandwidth ... 2.1 MHz Typ e Low Input Bias Current ... 5 pA Typ 
e High Slew Rate ... 3.4 V/us Typ 


macromodel — applies to TLE2064, TLE2064A, TLE2064B 


* TLE2064 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/24/90 AT 15:58 
* REV (N/A) SUPPLY VOLTAGE: +20 V 

* CONNECTIONS : NONINVERTING INPUT 

INVERTING INPUT 

POSITIVE POWER SUPPLY 

| NEGATIVE POWER SUPPLY 

| | OUTPUT 

ae 
3 45 


Level-| Macromodels oO 


| 
A 
Kod 
a 
pa 
-SUBCKT TLE2064 1 2 


* 
ener 


ci 11 12 2.96E-12 VLIMN 7.8: De: 4 
C2 6 7 30.00E-12 Vir -3t- 06: pe-.5¢ 
DC 5: 53 DE VLN 0.-92° BC 50 
DE 4. 5: OE -MODEL DX D(IS=800.0E-18) 
DLP 90 91 DX -MODEL JX PJF(IS=2.500E-12 BETA=1.003E-3 
DLN 92 90 DX + VTO=-.172) 
DP 4° -3--Dz - ENDS 
EGND 99 0O POLY(2) (3,0) (4,0) 0O 
a ee 


FB 7 99 POLY(5) VB VC VE VLP VLN 
+ 0 4.527E6 -5E6 5E6 5E6 -5E6 

GA 6 011 12 226.2E-6 

GCM 0 6 10 99 1.343E-8 

HLIM 90 O VLIM 1K 

Iss 3 10 DC 102.0E-6 

Jl elo a Ot 

J2 aa 2 10 

R2 6 “9 100.0835 

RD1 4 11 4.421E3 

RD2 4 12 4.421E3 

RO1 8 5 140 

RO2 7 99 140 

RP 3 4 202E3 

RSS 10 99 1.961E6 

VB oo BC 9 

ve 3:53: -DC.2 

VE 54 4 DC 2 


Macromodels, simulation models, or other models 


x Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not j 
warranted by TI as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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SJOPOWOIIEW |-|9A07 By 


TLE2141 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-1 MACROMODEL 


AUGUST 1991 


e Low Noise: e Low Vio ... 500 pV Max at 25°C 
vib ee Leaba e Single or Split Supply ... 4 V to 44 V 


e Fast Settling Time ... 340 ns to 0.1% 
400 ns to 0.01% 


e Saturation Recovery ... 150 ns 


@ 10,000-pF Load Capability 
@ 20-mA Min Short Circuit Output Current 


e 30-V/us Min Slew Rate © Large Output Swing 


e High Gain-Bandwidth Product Vec-— + 0.1 V to Voc+ -1V 
5.9 MHz 


macromodel — applies to TLE21241, TLE2142, TLE2144 


* TLE2141 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/14/90 AT 15:59 
* REV (N/A) SUPPLY VOLTAGE: 5 V 

* CONNECTIONS : NONINVERTING INPUT 

. INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
¥ bb Ok ener 
* ‘Se ee Bs Se 
.SUBCKT TLE2141 123 45 
* 
| 11 12 9.741E-12 Vo. 3° 83: De .15'750 
ce 6 7 30.00E-12 ve. 34-4 DOs 
DC 5 53 Dx VLIM 7 8 DC 0 
Dec 5G > SDE Vib St 0 DS St 
DLP 90 91 Dx VLN 0 92 DC 31 
DLN 92 90 DX .MODEL DX D(IS=800.0E-18) 
DP 4:3 3x -MODEL QX PNP(IS=800.0E-18 BF=843.8) 
EGND 99 0 POLY(2) (3,0) (4,0) 0 . ENDS 


FB 7 99 POLY(5) VB VC VE VLP VLN 
+ 0 11.62E6 -10E6 10E6 10E6 -10E6 


GA 6 0 11 12 1.282E-3 
GCM 0 610 99 1.614E-9 
IEE 3 10 DC 1.352E-3 
HLIM 90 O VLIM 1K 

Ql Sn i 8 2S OR 

Q2 iz i144 .02 

R2 6 9 100.0E3 

RC1 4 11 780.2 


RC2 4 12 780.2 
RE1 13 10 741 

RE2 14 10 741 

REE 10 99 148.0E3 


RO1 S: G25 

RO2 fio Sar 

RP 3 4 2.440E3 
VB 9 4 DS 8 


Macromodels, simulation models, or other models é Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i 

warranted by Tl as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


3-146 POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


TLE2141 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 
AUGUST 1991 
e Low Noise: i © Low Vio ... 500 uV Max at 25°C 
10 Hz ... 15 nV/VHz . 
1 kHz ... 10.5 nV/VHz @ Single or Split Supply ... 4V to 44V 
@ 10,000-pF Load Capability e Fast Settling Time ... ae ” ie oh i 
. ° 


e 20-mA Min Short Circuit Output Current 


e Saturation Recovery ... 150 ns 
@ 30-V/us Min Slew Rate © Large Output Swing 
e High Gain-Bandwidth Product Vec— + 0.1 V to Voc+ -1V 
5.9 MHz 


macromodel — applies to TLE21241, TLE2142, TLE2144 


* TLE2141 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/14/90 AT 11:08 
* REV (N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS : NONINVERTING INPUT 

INVERTING INPUT 


Level-| Macromodels ba 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
> bok V4 OUreur 
" 25 bas rae: ae 
.SUBCKT TLE2141 12345 
* 
PEGA SF CLADE SSS OE Oa LD De A Tah OE Beer Ee EE SS LEE Aa a Pe SN WE 8S 
Gt 11 12 9.373E-12 vc 3 53 DC 1.800 
a 6 7 30.00E-12 Vi... S4:-4-DG 4560 
DC 5 53 Dx VLIM. 7°. 8: DC-0 
He > 54 - 5 Dx YUP 92°. 20: ne 34 
DLP 90 91 DX VLN -<.0 982 °pe..31 
DLN 92 90 DX .MODEL DX D(IS=800.0E-18) 
DP 4 3 DX .MODEL QX PNP(IS=800.0E-18 BF=964.3) 
EGND 99 0 POLY(2) (3,0) (4,0) 0 . ENDS 


ae 
ui 
ul 


FB 7 99 POLY(5) VB VC VE VLP VLN 
0 23.34E6 -30E6 30E6 30E6 -30E6 


re 


GA 6. 0°14. 22°: 1.3018-3 
GCM 0. 6 10:99..5.2178E-9 
IEE e $6.:00 -1.352E-3 
HLIM 90 O VLIM 1K 
Ql ta 2-13, Ok 
Q2 12 114 OX 

9 


100.0E3 
RC1 4 11 768.9 
RC2 4 12 768.9 
AE: 23-20 F29.58 
RE2 14 10 729.8 


REE 10 99 148.0E3 
RO1 S- 5: 45 

RO2 7.28 1S 

RP 3 4 13.96E3 
VB 9 .0 DC 0 


Macromodels, simulation models, or other models Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not } 

warranted by TI as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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TLE2142 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Low Noise: e Low Vig... 750 pV Max at 25°C 


10 Hz... 15 nV/VHz 
1 kHz... 10.5 nV/VHz 


@ 10,000-pF Load Capability 
@ 20-mA Min Short-Circuit Output Current 


=: S0Vins im Slew Rate e Large Output Swing ...Vcc—+ 0.1 V 
e High Gain-Bandwidth Product. . .5.9 MHz toVcc,-1V 


e Single or Split Supply ...4V to 44V 


e Fast Settling Time... 340 ns to 0.1% 
400 ns to 0.01% 


e Saturation Recovery ...150ns 


macromodel — applies to TLE2141, TLE2142, TLE2144 


* TLE2142 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/14/90 AT 15:59 
* REV (N/A) SUPPLY VOLTAGE: 5 V 

* CONNECTIONS : NONINVERTING INPUT 

INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
* | fel eater 
* a he es 
-SUBCKT TLE2142 123 4 5 
* 
hE EES CEA RG Se RAE ROR SRE Se PE ee ESI a SSO EROS ONE IOS Oia SIRE NL OPTI ae oa BT ARE St 
C1 11 12 9.741E-12 vc 3 53 DC 1.730 
ee 6 7 30.00E-12 VE 54 40DdDc .8 
DC 5 53 Dx VLIM 7 8 DC 0 
DE 54 5 Dx VLP 91 0 DC 31 
DLP 90 91 DX VLN 0 92 DC 31 
DLN 92 90 DX .-MODEL DX D(IS=800.0E-18) 
DP 1: Se -MODEL QX PNP(IS=800.0E-18 BF=843.8) 
EGND 99 0 POLY(2) (3,0) (4,0) . ENDS 


| ree Slee. 

FB 7 99 POLY(5) VB VC VE VLP VLN 0 
11.62E6 -10E6 10E6 10E6 -10E6 
GA 6 011-12 1.282E=s5 

GCM 0 610 99 1.614E-9 

IEE 3°10 DC. 1.352E-3 

HLIM 90 O VLIM 1K 

Ql Lo a2 ao OR 

Q2 12 1 14 QX 

R2 6 9 100.0E3 

RC1 4 11 780.2 

RC2 4 12 780.2 

RE1 13 10 741 

RE2 14 10 741 

REE 10 99 148.0E3 


+ 


+ 


RO1 BS 215 

RO2 bales’ Eee Be 

RP 3 4 2.440E3 
VB S:. “Ou peo 


Macromodels, simulation models, or other models ss Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i 

warranted by TI as fully representing ali of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


3-148 POST OFFICE BOX 655303 « DALLAS, TEXAS 75265 


Low Noise: 
10 Hz...15 nV/VHz 
1 kHz... 10.5 nV/VHz 


10,000-pF Load Capability 

20-mA Min Short-Circuit Output Current 
30-V/iis Min Slew Rate 

High Gain-Bandwidth Product... 5.9 MHz 


TLE2142 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


Low Vig - . . 750 nV Max at 25°C 
e Single or Split Supply ...4V to 44 V 


e Fast Settling Time... 340 ns to 0.1% 
400 ns to 0.01% 


@ Saturation Recovery ...150ns 


e Large Output Swing ...V¢c_+0.1V 
toVec,-1V 


macromodel — applies to TLE2141, TLE2142, TLE2144 


* TLE2142 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/14/90 AT 11:08 


* REV (N/A) 


* CONNECTIONS : 


* 


+ +£¢ + & 


-SUBCKT TLE2142 


* 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by Tl as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 


C1 11 
C2 6 
DC -) 
DE 54 
DLP 9390 
DLN 92 
DP & 
EGND 99 
0. S 
FB 7 99 
GA 6 
GCM 0 
IEE 3 
HLIM 90 
Ql 11 
Q2 12 
R2 6 
RC1 ae 
RC2 a 
RE1 13 
RE2 14 
REE 10 
ROL 8 
RO2 7 
RP 3 


SUPPLY VOLTAGE: +15 V 


| 

| | 
Ro 
Ra 
eo 
1 2 


NONINVERTING INPUT 
INVERTING INPUT 


POSITIVE POWER SUPPLY 
NEGATIVE POWER SUPPLY 
OUTPUT 


| 
Ea 

Be ee 
2455 


9.373E-12 VB 2: @ DE DO 

30.00E-12 vc a 53: DC 1.826 

DX VE 54 4 DC 1.300 

DX Vie CF: 8 Dee 

DX Vor: 3S. 1.0: De- 32 

Dx VLN O32 “Oo St 

DX -MODEL DX D(IS=800.0E-18) 

POLY (2) (3,0) (4,0) -MODEL QX PNP(IS=800.0E-18 BF=964.3) 


- ENDS 


POLY(5) VB VC VE VLP VLN 
0 23.34E6 -30E6 30E6 30E6 -30E6 
11 12 1.301E-3 


0 
6 
10 
0 
2 
4 
9 
a2 
12 
10 
10 
99 

5 


93 
4 


LO. 39-3. 


178E-9 


pC 1.351E-3 


VLIM 1K 
13 QX 
14 Qx 
100.0E3 
768.9 
768.9 
729.8 
729.8 
148 .0E3 
LS 

y 
13.96E3 


Copyright © 1991, Texas Instruments Incorporated 
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Level-| Macromodels ca 
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TLE2144 
OPERATIONAL AMPLIFIER MACROMODE4 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Low Noise: e Low Vig... 750 pV Max at 25°C 


10Hz...15 nV/VHz 
1 kHz... 10.5 nV//Hz 


@ 10,000-pF Load Capability 
@ 20-mA Min Short-Circuit Output Current 


@ 30-V/us Min Slew Rate e Large Output Swing...Vcc—+0.1V 
e High Gain-Bandwidth Product... 5.9 MHz toVcoc+-1V 


e Single or Split Supply ...4 V to 44 V 


e Fast Settling Time. . . 340 ns to 0.1% 
400 ns to 0.01% 


e Saturation Recovery ...150ns 


macromodel — applies to TLE2141, TLE2142, TLE2144 


* TLE2144 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/21/90 AT 15:59 
* REV (N/A) SUPPLY VOLTAGE: 5 V 

* CONNECTIONS : NONINVERTING INPUT 

= INVERTING INPUT 


| 
. | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
* ie tee pee Be 8 
* ee eer oe ae 
.SUBCKT TLE2144 123 4 5 
* 
EE AEE AAR ae a Rg re PIs ES SETI DIT CRP RIA OFS PII RICE ARIEL SF aber SPST RR RR ELRR Kear 
cr 11 12 9.741E-12 VB 9 0pDCc 0 
C2 6 7 30.00E-12 Yo oS $3.-pr 42780 
DC 5 53 Dx VE 54 4 pc .8 
DE 54 5 Dx VLIM 7 8 pC 0 
DLP 90 91 Dx VL" S2*-8-Pe 31 
DLN 92 90 Dx VLN 0 92 DC 31 
DP 4° 32x .-MODEL DX D(IS=800.0E-18) 
EGND 99 0O POLY(2) (3,0) (4,0) -MODEL QX PNP(IS=800.0E-18 BF=843.8) 
7h | aes. - ENDS 


FB 7 99 POLY(5) VB VC VE VLP VLN 
+ 0 11.62E6 -10E6 10E6 10E6 -10E6 


GA 6 O11 12. 1.48283 
GCM 0 6 10 99 1.614E-9 
IEE 3 16:-DC 1.3528-5 
HLIM 90 O VLIM 1K 

Ql ae ee 

Q2 12 1 14 QxX 

R2 6 9 100.0E3 

RC1 4 11 780.2 


RC2 4 12 780.2 
RE1 13 10 741 
RE2 14 10 741 
REE 10 99 148.0E3 
Sete Ger Te 
RO2 739 =t5 
3 4 2.440E3 


Macromodels, simulation models, or other models 


provided by TI, directly or indirectly, are not j 
warranted by Tl as fully representing all of the TEXAS 
specifications and operating characteristics of the 


semiconductor product to which the model relates. INST RUMENTS 
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Copyright © 1991, Texas Instruments Incorporated 


Low Noise: 
10 Hz... 15 nV/VHz 
1 kHz... 10.5 nV/VHz 


@ 10,000-pF Load Capability 
@ 20-mA Min Short-Circuit Output Current 


e 30-V/us Min Slew Rate 


TLE2144 


OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


Low Vig - - - 750 nV Max at 25°C 


AUGUST 1991 


e Single or Split Supply ...4V to 44 V 


e Fast Settling Time... 340 ns to 0.1% 
400 ns to 0.01% 


e Saturation Recovery ...150ns 


e Large Output Swing ...V¢c¢_+0.1V 


@ High Gain-Bandwidth Product... 5.9 MHz 


macromodel — applies to TLE2141, TLE2142, TLE2144 


toVec,-1V 


* TLE2144 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/21/90 AT 11:08 


* REV (N/A) 
* CONNECTIONS: 


| 
ee 
bid 
ed 
Rl 
-SUBCKT TLE2144 1 2 


| 
| 
| 
2 


SUPPLY VOLTAGE: +15 V 
NONINVERTING INPUT 
INVERTING INPUT 

POSITIVE POWER SUPPLY 
NEGATIVE POWER SUPPLY 
OUTPUT 


* 
rrnnnnnmmnnmnnnnnnnnncnnnnnnnnnnnnnnnnnnnnnnnnnnr nner rr SSS 


C1 pe ie oe ee rap oe RC2 
C2 6 7 30.00E-12 RE1 
DC 5-53~ Dz RE2 
DE 54°. 5 Dk REE 
DLP 90 91 DX RO1 
DLN 92 90 DX RO2 
DP a -3-DE RP 
EGND 99 0O POLY(2) (3,0) (4,0) VB 
+20 > (<5 vc 
FB 7 99 POLY(5) VB VC VE VLP VLN VE 
+ 0 23.34E6 -30E6 30E6 30E6 -30E6 VLIM 
GA 6 01112 1.301E-3 VLP 
GCM 0 610 99 5.178E-9 VLN 
IEE 3. 10.3be 1.3512-3 - MODEL 
HLIM 90 VLIM 1K - MODEL 
- ENDS 


14 Qx 
100.0E3 
RC1 4 11 768.9 


0 

Ql L242 13208 
1 
9 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by Tl as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 


TEXAS 4 
INSTRUMENTS 


POST OFFICE BOX 655303 « DALLAS, TEXAS 75265 


12 768.9 
10°. 7259.8 
10 729.8 
99 148.0E3 
5: 55 


2: ia oe 
924.06: 34 
D(IS=800.0E-18) 


PNP (IS=800.0E-18 BF=964.3) 


Copyright © 1991, Texas Instruments Incorporated 


3-151 


Level-| Macromodels eo 


SJO9POWOIOLW |-|OA97} a 


TLE2161 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Excellent Output Drive Capability @ Macromodel Included 
Vo = +2.5V Min at R, = 100, 
Vec+ = £5V 
Vo = £12.5 V Min at Ry = 600 Q, 


e Wide Operating Supply Voltage Range 
Vec+t = $3.5 V to+20V 


Vec+ = £15V @ High Open-Loop Gain. ..280 V/mV Typ 
@ Low Supply Current... 255 pA Typ e Low Offset Voltage ...500 1.V Max 
e Decompensated for High Slew Rate and e Low Offset Voltage Drift With Time 
Gain-Bandwidth Product 0.04 nV/mo Typ 
ayD = Senn e Low Input Bias Current... 5 pA Typ 


Slew Rate = 10 V/us Typ 
Gain-Bandwidth Product = 6.5 MHz Typ 


macromodel — applies to TLE2161, TLE2161A, TLE2161B 


* TLE2161 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/24/90 AT 13:55 
* REV (N/A) SUPPLY VOLTAGE: +5 V 

* CONNECTIONS : NONINVERTING INPUT 

* INVERTING INPUT 


| 
- | | POSITIVE POWER SUPPLY 
= | | | NEGATIVE POWER SUPPLY 
* La fb Gere. 
. OSE Bee Gee 
.SUBCKT TLE2161 12345 
* 
cr 11 12 6.640E-12 RP 3 4 125E3 
C2 6 7 20.00E-12 RSS 10 99 1.000E6 
DC 5 53 DX VB S:' 0- Be 0 
DE 54 5 DX vc 3°53. DG.-2 
DLP 90 91 Dx VE 54 4 DC 1.800 
DLN 92 90 DX VLIMN = .7 8 De 0 
DP 4 3 DX VLP 91 0 DC 50 
EGND 99 0 POLY(2) (3,0) (4,0) | VLN 0 92 Dc 50 
+ 025.5 -MODEL DX D(IS=800.0E-18) 
FB 7 99 POLY(5) VB VC VE VLP VLN 0 -MODEL JX PJF(IS=1.500E-12 
+ 784.0E3 -80E3 80E3 80E3 -80E3 + BETA=1.421E-3 VTO=-.236) 
GA 6 0°11 12 377.08-6 . ENDS 


GCM 0 6 10 99 60.05E-9 
HLIM 90 O VLIM 1K 

Iss 3 10 DC 200.0E-6 
J1 Ree” ae A aes 


J2 nt eels ee WES ee 
R2 6 9 100.0E3 
RD1 4 11 2.653E3 
RD2 4 12 2.653E3 
RO1 S: -S: 140 
RO2 7 99 140 
Macromodels, simulation models, or other models is Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not 4s 
sal meanac: sod tundeg seenmtices ot TEXAS 
somicondacter product to which the model relates. INST RUMENTS 
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TLE2161 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


Excellent Output Drive Capability: e@ Wide Operating Supply Voltage Range 
Vo = +2.5V Min at R, = 100 Q, Vec+ = $3.5 Vtot+20V 
YGGd = 25 V e High Open-Loop Gain ... 280 V/mV Typ 
Vo = +12.5V Min at Ri = 600Q, an y 
Vec+ = +15V e Low Offset Voltage ... 500 nV Max 
@ Low Supply Current ... 255 yA Typ e Low Offset Voltage Drift With Time 
e Decompensated for High Slew Rate and 0.04 uVine- Typ 
Gain-Bandwidth Product: e Low Input Bias Current ... 5 pA Typ 


Ayp = 5 Min 
Slew Rate = 10 V/us Typ 
Gain-Bandwidth Product = 6.5 MHz Typ 


macromodel — applies to TLE2161, TLE2161A, TLE2161B 


* TLE2161 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 07/08/89 AT 16:18 
* (REV N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS : NONINVERTING INPUT 

INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
* | | | | ourpur 
* is eae eee a 
.SUBCKT TLE2161 12345 
* 
C1 i1 12 125.4E-1¢ vc 3 53 DC 2 
C2 6 7 5.000E-12 VE 54 4 D0 2 
DC 5 53 Dx VLIM 7 8 DC 0 
DE 54 5 Dx VLP 91 0 DC-50 
DLP 90 91 Dx VLN 0 92 DC 50 
DLN 92 90 Dx .MODEL DX D(IS=800.0E-18) 
DP 4 3 Dx -MODEL JX PUF(IS=1.000E-12 
EGND 99 0 POLY(2) (3,0) (4,0) 0 + BETA=480E-6 VTO=-1) 
+ «S35 . ENDS 
FB 7 99 POLY(5) VB VC VE VLP VLN 


+ 0 4.085E6 -4E6 4E6 4E6 -4E6 
GA 6 01112 201.1E-6 
GCM 0 6 10.99 3.576E-9 
Iss 3 10 DC 45.00E-6 
HLIM 90 O VLIM 1K 
J1 ei eee Oe 
J2 aa mk 20, Oe 


R2 6 9 100.0E3 

RD1 411 4.973E3 

RD2 412 4.973E3 

RO1 8. 5 280 

RO2 7 99 280 

RP 3 4% 1133253 

RSS 10 99 4.444E6 

VB 9 0O BK O 
Macromodels, simulation models, or other models : Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i 
warranted by TI as fully representing all of the TEXAS 4s 
specifications and — characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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Level-| Macromodels i. 


TLE2161 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Excellent Output Drive Capability: e Wide Operating Supply Voitage Range 
Vo = +2.5V Min at Ry = 100 Q, Vec+ = $3.5 Vto+20V 
Vcc+ = +5 V - a . 
Vo = +12.5V Min at RL = 6009, e High Open-Loop Gain ... 280 V/mV Typ 
Vec+ = +15V e Low Offset Voltage ... 500 pV Max 
e Low Supply Current ... 255 yA Typ e Low Offset Voltage Drift With Time 
e Decompensated for High Slew Rate and 0.04 p.vimo Typ 
Gain-Bandwidth Product: e Low Input Bias Current ... 5pA Typ 


Ayp = 5 Min 
Slew Rate = 10 V/us Typ 
Gain-Bandwidth Product = 6.5 MHz Typ 


macromodel — applies to TLE2161, TLE2161A, TLE2161B 


* TLE2161 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/24/90 AT 10:17 
* REV (N/A) SUPPLY VOLTAGE: +20 V 

* CONNECTIONS: NONINVERTING INPUT 

= INVERTING INPUT 

POSITIVE POWER SUPPLY 

| NEGATIVE POWER SUPPLY 


SJ@POWOIOP| |-|@A97] con 


+ + + 


| 

ED. 
ba 
ay 
Bel 
ya 


| | OUTPUT 
ws ie 
.SUBCKT TLE2161 3.45 
* 
SS DER PILI Ie ORME ee ORL ESI terran ARO IN Wo RPO PORE NEE NT TES NPS ERE) POSSE SRO mI MM mae MSRL eT Eioetvt LP e Danny oie Oe WANE 
ate | 11 12 5.249E-12 vc 3, 83°56 2 
C2 6 7 20.00E-12 VE S44 T= 2 
DC 5 53. Dx VLIM 7 8 DC 0 
DE 54 5 DX VLP 91 0 DC 50 
DLP 90 91 DX VLN 0 92 DC 50 
DLN 92 90 DX : .MODEL DX D(IS=800.0E-18) 
DP 4 -3-DxX -MODEL JX PJF(IS=2.500E-12 BETA=1.720E-3 
EGND 99 0 POLY(2) (3,0) (4,0) 0 + VTO=-.1877) 
+ .5 .5 . ENDS 


FB 7 99 POLY(5) VB VC VE VLP VLN 0 
+ 2.449E6 -2E6 2E6 2E6 -2E6 

GA 6 01112 414.7E-6 

GCM 0 6 10 99 23.38E-9 

HLIM 90 O VLIM 1K 

Iss 3 10 DC 200.0E-6 

J1 pA ee” dee Be 

J2 y I ee es Ai ate 8 

R2 6 9 100.0E3 

RD1 4 11 2.411E3 

RD2 4 12 2.411E3 

RO1 8 5) 140 

RO2 7 99 140 

RP 3 4 400E3 

RSS 10 99 1.000E6 


VB 2: Oe 
Macromodels, simulation models, or other models f Copyright © 1991, Texas Instruments Incorporated 
provided by Ti, directly or indirectly, are not | 
warranted by TI as fully representing all of the 


specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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| TLE2227 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


@ Outstandng Combination of DC Precision @ Available in Standard-Pinout Small-Outline 


and AC Performance: Package 
Unity-Gain Bandwidth. .. 15 MHz Typ ‘ tae 
Vj ---3.3nVAHz at f = 10 Hz Typ, e Output Features Saturation Recovery Circuitry 
2.5 nV/VHz at f = 1 KHz Typ e@ Macromodels and Statistical Information 
Vio --- 25 nV Max Included 


Ayp ... 45 V/uV Typ, With Ri = 2 KQ, 
19 V/uV Typ, With Ry = 600 Q 


macromodel — applies to TLE2227 


* TLE2227 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 08/13/90 AT 00:39 
* REV (N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS: NONINVERTING INPUT 

* INVERTING INPUT 


| 
- | | POSITIVE POWER SUPPLY 
“4 | | | NEGATIVE POWER SUPPLY 
. | | | | output 
* Pee aT 
-SUBCET..TLE2227 1.2°3 4 5 


* 


tes: be 11 12 4.003E-12 Vie. 9i “0 BS -46 
c2 6 7 20.00E-12 VLN 0 92 DC 40 
DC 5 53 DX -MODEL DX D(IS=800.0E-18) 
DE 54 5 DX -MODEL QX NPN(IS=800.0E-18 BF=7.000E3) 
DLP 90 91 DX - ENDS 
DLN 92 90 Dx 
DP a. 3 DE 
EGND 99 0O POLY(2) (3,0) (4,0) 
+ Oo-.3- 55 
FB 7 99 POLY(5) VB VC VE VLP 


+ VLN 0 954.8E6 -1E9 1E9 1E9 -1E9 
GA 6 O11 12 2.062E-3 
GCM Q--6.10 99 531 .3E-12 


IEE 10 4 DC 56.01E-6 
HLIM 90 0O VLIM 1K 

Ql an 2.23: GE 

Q2 12 114 QxX 

R2 6. 3 100.0283 


RC1 Ske aoe 
RC2 a. ia. 530-5 
GE1 13 10 (10,13) 2.543E-3 
GE2 1410 (10,14) 2.543E-3 


REE 10 99 3.571E6 
RO1 S «$5 25 

RO2 4° S940 

RP 3 4 8.013E3 
VB oO. DS 0 

ve 3 53 DC 2.400 


VE 54 4 DC 2.100 
Viuaw.< «8° DC-G 


Macromodels, simulation models, or other models : Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not ] 

warranted by Tl as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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Level-| Macromodels cad 


TLE2237 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 
AUGUST 1991 

@ Outstandng Combination of DC Precision @ Available in Standard-Pinout Small-Outline 
and AC Performance: Package 


Unity-Gain Bandwidth. .. 15 MHz Typ 


Viii..32 nV/VHz at f = 10 Hz Typ, e Output Features Saturation Recovery Circuitry 


2.5 nV/VHz at f = 1 KHz Typ @ Macromodeis and Statistical Information 
Vio --- 25 pV Max Included 


Ayp --- 45 V/uV Typ, With Ry. = 2 KQ, 
19 V/V Typ, With Ry = 600 © 


macromodel — applies to TLE2237 


* TLE2237 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 08/13/90 AT 15:22 
* REV (N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS: NONINVERTING INPUT 

= INVERTING INPUT 


SJOPOWOIDEHV |-|9AN7 a 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
od bok A 4+ OUrrur 
* Bs Bes Hes ae 
.SUBCKT TLE2237 12345 
* 
CT 11 12 14.74E-12 VLP 91 0 DC 40 
c2 6 7 7.500E-12 VLN 0 92 DC 40 
DC 5 53 Dx -MODEL DX D(IS=800.0E-18) 
DE 54 5 Dx -MODEL QX NPN(IS=800.0E-18 BF=7.031E3) 
DLP 90 91 Dx .ENDS | 
DLN 92 90 Dx 
DP 4 Se 
EGND 99 0 POLY(2) (3,0) (4,0) 
+0 8-35 


FB 7 99 POLY(5) VB VC VE VLP VLN 
+ 0 923.4E6 -800E6 800E6 800E6 -800E6 


GA 6 011 12 2.121E-3 
GCM 0 6 10 99 597.7E-12 
IEE 10 4 DC 56.26E-6 
HLIM 90 O VLIM 1K 

Ql 2a ee ae 

Q2 i4:. io2¢ OX 

R2 6 9 100.0E3 

RC1 3-t) 47435 


RC2 3° 12 -471.5 

GE1 13 10 (10,13) 2.232E-3 
GE2 14 10 (10,14) 2.232E-3 
REE 10 99 3.555E6 


RO1 go 2a 

RO2 {ae ber 

RP 3 4 8.013E3 
VB eam | Da ee 

vc 3.53: De 2.400 


VE 54 4 DC 2.100 
Via 7: 8-8 


Macromodels, simulation models, or other models 


i | f P Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i, 
warranted by TI as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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TLE2427 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-1 MACROMODEL 
AUGUST 1991 
@ Outstandng Combination of DC Precision e Available in Standard-Pinout Small-Outline 
and AC Performance: Package 
Unity-Gain Bandwidth... 15 MHz Typ é ee 
V,...3.3nVNHz at f = 10 Hz Typ, e Output Features Saturation Recovery Circuitry 
2.5 nV/VHz at f = 1 KHz Typ ® Macromodels and Statistical Information 
Vio... 25 nV Max Included 
Ayp .-- 45 V/uV Typ, With Ry = 2 KQ, 
19 V/LV Typ, With Ry = 600 O 


macromodel — applies to TLE2427 


* TLE2427 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 02/15/90 AT 00:39 
* REV (N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS: NONINVERTING INPUT 

= INVERTING INPUT 


Level-| Macromodels be 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
. bs bf OUSPUT 
* 2S oes ee ae 
.SUBCKT TLE2027 123 45 
* 
C1 11 12 4.003E-12 VLIM 7 8 DC 0 
C2 6 7 20.00E-12 VLP 91 0 DC 40 
DC 5 53 Dx VLN 0 92 DC 40 
DE 54 5 Dx .MODEL DX D(IS=800.0E-18) 
DLP 90 91 Dx .MODEL QX NPN(IS=800.0E-18 BF=7.000E3) 
DLN 92 90 Dx . ENDS 
DP 4 3 DX 
EGND 99 0 POLY(2) (3,0) (4,0) 0 
eee re 
FB 7 99 POLY(5) VB VC VE VLP VLN 


+ 0 954.8E6 -1E9 1E9 1E9 -1E9 
GA 6 O11 12 2.062E-3 
GCM OG 6 10°99 531,38 -12 
IEE 10 4 DC 56.01E-6 
HLIM 90 O VLIM 1K 
Ql sae Some ae Me 
Q2 ta- 1 16:48 
R2 6 9 100.0E3 
RC1 >, Dede: BO. 
RC2 a. i242 -530:55 
GE1 13 10 (10,13).-2,543E-3 
GE2 14 10 (10,14) 2.543E-3 


REE 10 99 3.571E6 

ROL S545 

RO2 7299.25 

RP 3 4 8.013E3 

VB a: DCO 

ve 3 53 DC 2.400 


VE 54 4 DC 2.100 


Macromodels, simulation models, or other models % Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not Y) 

warranted by Tl as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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uA741C 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-| MACROMODEL 

AUGUST 1991 
e Short-Circuit Protection @ Low Power Consumption 
e Offset-Voitage Null Capability @ No Latch-Up 


e Large Common-Mode and Differential Voltage ¢ Designed to Be Interchangeable With Fairchild 
Ranges wA741M, pA741C : 


e No Frequency Compensation Required 


macromodel — applies to uA741 


* UA741 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS RELEASE 4.01 ON 07/05/89 AT 09:09 
* (REV N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS : NONINVERTING INPUT 

- INVERTING INPUT 


SJOPOWOIL| |-|OAO7 ay 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
ei bof ob 4 -ORBPor 
* ips BRS i Se 
.SUBCKT UA741 1°23: 4355 
* 
es 11 12 4.664E-12 -MODEL DX D(IS=800.0E-18) 
C2 6 7 20.00E-12 -MODEL QX NPN(IS=800.0E-18 BF=62.50) 
DC 5 53 DX . ENDS 
DE 54 5 Dx 
DLP 90 91 Dx 
DLN 92 90 Dx 
DP 47233 °Dpx 
EGND 99 0 POLY(2) (3,0) (4,0) 0 
ee ae) 
FB 7 99 POLY(5) VB VC VE VLP VLN 


+ 0 10.61E6 -10E6 10E6 10E6 -10E6 
GA 6 0 11°12 137.7E-6 
GCM 0 6 10 99 2.574E-9 
IEE 10 4 DC 10.16E-6 


HLIM 90 O VLIM 1K 
Ql ye eae Mee bx ae 
Q2 12 1414 QX 
R2 6 9 100.0E3 
RC1 3° 12°: 7 .957E3 


RC2 3 12 7.957E3 
RE1 13 10 2.74053 
RE2 14 10 2.74053 
REE 10 99 19.69E6 
ROl 8 5 150 

RO2 7 99 150 

RP 3 4 18.113 
VB 9 0nDC 0 

vc 3 53 DC 2.600 
VE 54 4 DC 2.600 
VLIM 7 8 DC 0 
VLP 91 0 DC 25 
VLN 0 92 DC 25 


Macromodels, simulation models, or other models 


' | pls, . Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i 
warranted by TI as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 


3-158 POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


uA747C 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e No Frequency Compensation Required @ Wide Common-Mode and Differential Voltage 
Ranges 


e No Latch-Up 


e Designed to Be Interchangeable With Fairchild 
uwA747M, pA747C 


e Low Power Consumption 
@ Short-Circuit Protection 
e Offset-Voltage Null Capability 


macromodel — applies to uA747 


* UA747 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 07/05/89 AT 09:09 
* (REV N/A) SUPPLY VOLTAGE: +15 V 


Level-i Macromodels ae 


* CONNECTIONS : NONINVERTING INPUT 
* | INVERTING INPUT 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
* | | | | ourput 
* He Be ee 
.SUBCKT UA747 12345 
* 
Cl 1112 4.664E-12 .MODEL DX D(IS=800.0E-18) 
C2 6 7 20.00E-12 .MODEL QX NPN(IS=800.0E-18 BF=62.50) 
DC 5 53 Dx . ENDS 
DE 54 5 Dx 
DLP 90 91 Dx 
DLN 92 90 Dx 
DP 43 De 
EGND 99 0 POLY(2) (3,0) (4,0) 0 
ea eee 
FB 7 99 POLY(5) VB VC VE VLP VLN 


+ 0 10.61E6 -10E6 10E6 10E6 -10E6 
GA 6 0.11 12 137.7E-6 
GCM 0 6 10 99 2.574E-9 
IEE 10 4 DC 10.16E-6 


HLIM 90 O VLIM 1K 
Qi » i Rian” Gage oR Bae és 
Q2 Sr ey tate © SS 
R2 6 9 100.0E3 
RC1 3: Lt. T.9S7TES 


RC2 3 42 .7.95753 
RE1 13 10 2.740E3 
RE2 14 10 2.740E3 
REE 10 99 19.69E6 
RO1 5. 5: gad 

RO2 7 -399:-150 

RP 3 4 18.11E3 


VB 9. GO Deo 

vc: 3.53 De. 2.600 

VE 54 4 DC 2.600 
VLE 7 8 De 0 

VLE .-Si 0: DC 25 


VLN 0°92 25 


Macromodels, simulation models, or other models z Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not ] 

warranted by TI as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 3-159 


S/@POWOAIeW |-|9A27 eo. 


uA748C 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


@ Frequency and Transient Response @ Low Power Consumption 


Characteristics Adjustable e No Latch-Up 


@ Short-Circuit Protection e Same Pin Assignments as uA709 


@ Offset-Voltage Null Capability 
e Wide Common-Mode and Differential Voltage 
Ranges 


macromodel — applies to uA748 


* UA748 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 09/01/89 AT 13:14 


* (REV N/A) SUPPLY VOLTAGE: +15 V 
* CONNECTIONS: NONINVERTING INPUT 
* | INVERTING INPUT 
* | | POSITIVE POWER SUPPLY 
. | | | NEGATIVE POWER SUPPLY 
= Eo} OPT SOeePor 
sg | | | | | COMPENSATION 
* ae See ee bE 
.SUBCKT UA748 1 2 924-526-797 
* 
ei 11 12 7.977E-12 VLN 0 92 DC 25 
DC 5 53 Dx .MODEL DX D(IS=800.0E-18) 
DE 54 5 DX .MODEL QX NPN(IS=800.0E-18 BF=107.1) 
DLP 90 91 Dx . ENDS 
DLN 92 90 DX 
DP 4 3 DX 
EGND 99 0 POLY(2) (3,0) (4,0) 0 
rer ere | 
FB 7 99 POLY(5) VB VC VE VLP VLN 


+ 0 42.44E6 -40E6 40E6 40E6 -40E6 
GA 6° 024512288. 58-6 
GCM 0: -6 10 39 -3.3528-2 
IEE 10 4 DC 15.14E-6 
HLIM 90 O VLIM 1K 
Ql ta. a £3'-Os 
Q2 £2 oe AOR 
R2 6 9 100.0E3 
RC1 3: 12 33.305285 
RC2 3 12:,5..305E835 
REL = 13.10 1.83923 
RE2 14 10 1.839E3 
REE 10 99 13.21E6 
RO1 645250 
RO2 T1739 2a0 
RP 3 4 16.81E3 
VB ieee | is © eg 
VC. 3.335. DC-4. 600 
VE 54 4 DC 2.600 
VuLN 7 8° 5C-0 
Woe 92... CoC 25 


Macromodels, simulation models, or other models “ Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i 

warranted by TI as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


3-160 POST OFFICE BOX 655303 « DALLAS, TEXAS 75265 


LM111 
COMPARATOR MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


Fast Response Times @ Maximum input Bias Current...300nA 
e Strobe Capability @ Maximum Input Offset Current...70nA 


e Designed to Be interchangable With National e Can Operate From Single 5-V Supply 
Semiconductor LM111, LM211, and LM311 


macromodel — applies to LM111, LM211 


* LM111 VOLTAGE COMPARATOR “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS VERSION 4.03 ON 03/07/90 AT 12:28 
* REV (N/A) 

* CONNECTIONS : NONINVERTING INPUT 

- INVERTING INPUT 


| 

as | | POSITIVE POWER SUPPLY 
¥ | | | NEGATIVE POWER SUPPLY 
= | | | | OPEN COLLECTOR OUTPUT 
54 | | | | | OUTPUT GROUND 
* Soe ey cs es ae 
.SUBCKT LM111 12:3 4S 5 
* 

F1 ies tee. 5 nae Ee 


IEE 3 7 DC 100.0E-6 
Vas. 42. 2 oe Seo 
Vie? 2a. 4 DO: .45 
Ql 9. 21> 7708 


Q2 8:22 -7.6mN 
Q3 9 8 4 QMO 
Q4 8 8 4 QMI 


-MODEL QIN PNP(IS=800.0E-18 BF=666.7) 
-MODEL QMI NPN(IS=800.0E-18 BF=1002) 
-MODEL QMO NPN(IS=800.0E-18 BF=1000 CJC=1E-15 TR=102.5E-9) 
El Br as eS ae, 
v1 20.13 DCO 
Q5 oO 22 36.008 
-MODEL QOC NPN(IS=800.0E-18 BF=103.5E3 CJC=1E-15 TF=11.60E-12 TR=48.19E-9) 
DP 3 DE 
RP 3 4 6.667E3 
-MODEL DX D(IS=800.0E-18) 


- ENDS 
Macromodels, simulation models, or other models zs Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i, 
warranted by TI as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 3-161 


Level-| Macromodels a 


SJSPOWOIIeW [-|9A9"7] a 


LM139 
COMPARATOR MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Single Supply or Dual Supplies ® 


Low Input Offset Voltage ...2 mV Typ 


e Wide Range of Supply Voltages ...2Vto36V © Common-Mode Input Voltage Range Includes 


e Low Supply Current Drain Independent of eiaund 


Supply Voltage .. . 0.8 mA Typ e Differential Voltage Range Equal to Maximum- 
e Low Input Bias Current...25 nA Typ Rated Supply Voltage... £30:¥ 
e Low Input Offset Current...3nA Typ ® 


(LM139) 


Low Output Saturation Voltage 
@ Output Compatible With TTL, MOS, and CMOS 


macromodel — applies to LM139, LM139A, LM239, LM239A, LM339, LM339A 


* LM139 VOLTAGE COMPARATOR “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS VERSION 4.03 ON 03/07/90 AT 14:17 
* REV (N/A) 

* CONNECTIONS : 


* 


NONINVERTING INPUT 
INVERTING INPUT 


| 

x | | POSITIVE POWER SUPPLY 
ial | | | NEGATIVE POWER SUPPLY 
* 1 | | | OPEN COLLECTOR OUTPUT 
* Pate ceos 
-SUBCKT LM139 5 ie Aa ee oar 
* 

Fl 9. 341-2 

IEE 2 2 DC 7100 . 08-6 

Vedi eet ke cae 

Nias 22°. 2P DC ia SO 

Ql 9 aes 2 Qin 

Q2 8 22 7 QIN 

Q3 9 8 4 QMO 

Q4 8 8 4 QMI 


-MODEL QIN PNP(IS=800.0E-18 BF=2.000E3) 
-MODEL QMI NPN(IS=800.0E-18 BF=1002) 
-MODEL QMO NPN(IS=800.0E-18 BF=1000 CJC=1E-15 TR=807.4E-9) 
E1 £05 SG. 9g Oo L 
v1 10> .22.DC 0 
Q5 SBE 6 2000 
-MODEL QOC NPN(IS=800.0E-18 BF=20.29E3 CJC=1E-15 TF=942.6E-12 TR=543.8E-9) 
DP 4 3 Dx 
4 46.3E3 
-MODEL DX D(IS=800.0E-18) 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by TI as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 


Copyright © 1991, Texas Instruments Incorporated 


TEXAS 4 
INSTRUMENTS 


3-162 POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


_ LM139A 
COMPARATOR MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


Single Supply or Dual Supplies e Common-Mode input Voltage Range Includes 


@ Wide Range of Supply Voltages . . . 2 V to 36 V Grpund 
e Differential Voltage Range Equal to Maximum- 


e@ Low Supply Current Drain Independent of Rated Supply Voltage . . . +36 V 


Supply Voitage .. . 0.8 mA Typ 


e Low Input Bias Current. ..25 nA Typ e Low Output Saturation Voltage 
@ Low Input Offset Current ...3nA Typ e Output Compatible With TTL, MOS, and CMOS 
(LM139) 


e Low Input Offset Voltage ...2 mV Typ 


macromodel — applies to LM139, LM139A, LM239, LM239A, LM339, LM339A 


* LM139A VOLTAGE COMPARATOR “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS VERSION 4.03 ON 03/07/90 AT 14:17 
* REV (N/A) 

* CONNECTIONS: NONINVERTING INPUT 

sa INVERTING INPUT 


Level-| Macromodels 


| 

“9 | | POSITIVE POWER SUPPLY 
| | | NEGATIVE POWER SUPPLY 
P | | | | OPEN COLLECTOR OUTPUT 
* oe ae ae 
.SUBCKT LM139A t°2 3°4:5 
* 

F1 ae aa 

IEE 3 7 DC 100.0E-6 

288d Be SS 

Wie a2 2 pe 7s 

Ql 9 21 7 QIN 

Q2 6. 22...7- QIN 

Q3 9 8 4 QMO 

Q4 8 8 4 QMI 


-MODEL QIN PNP(IS=800.0E-18 BF=2.000E3) 

-MODEL QMI NPN(IS=800.0E-18 BF=1002) 

-MODEL QMO NPN(IS=800.0E-18 BF=1000 CJC=1E-15 TR=807.4E-9) 
El oe ee PR OD 
v1 30; 21: De-0 


Q5 a he ~ €90C 
-MODEL QOC NPN(IS=800.0E-18 BF=20.29E3 CJC=1E-15 TF=942.6E-12 TR=543.8E-9) 
DP 4 3 Dx 


RP 3 4 46.3E3 
-MODEL DX D(IS=800.0E-18) 


- ENDS 
Macromodels, simulation models, or other models f Copyright © 1991, Texas Instruments Incorporated 
provided by TI, directly or indirectly, are not v] 
warranted by Ti as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 « DALLAS, TEXAS 75265 3-163 


SJOPOWOIDeWy |-|9A97] a 


LM193 
COMPARATOR MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Single Supply or Dual Supplies e Low Input Offset Voltage ...2 mV Typ 
e@ Wide Range of Supply Voltages ...2Vto36V @ Common-Mode Input Voltage Range Includes 
@ Low Supply Current Drain Independent of Sreune 

Supply Voltage ...0.5 mA Typ e Differential Voltage Range Equal to Maximum- 


e Low Input Bias Current...25 nA Typ 
e Low Input Offset Current...3nA Typ 


Rated Supply Voltage... +36 V 


e Low Output Saturation Voltage 


(LM139) @ Output Compatible With TTL, MOS, and CMOS 


macromodel — applies to LM193, LM293, LM293A 


* LM193 VOLTAGE COMPARATOR “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS VERSION 4.03 ON 03/07/90 AT 14:17 
* REV (N/A) 

* CONNECTIONS : NONINVERTING INPUT 


* 


+ + & & 


-SUBCKT LM193 


* 


Fil 

IEE 
vil 
ViI2 


| INVERTING INPUT 
| | POSITIVE POWER SUPPLY 
| | | NEGATIVE POWER SUPPLY 
! | | | OPEN COLLECTOR OUTPUT 
fae Bee ea Cine 
L2:.3.¢@ 5 
vi 1 
DC 100.0E-6 
3 eee o 
DC. 75 
7 QIN 
7 QIN 
4 QMO 
8 8 4 QMI 
QIN PNP(IS=800.0E-18 BF=2.000E3) 
QMI NPN(IS=800.0E-18 BF=1002) 
QMO NPN(IS=800.0E-18 BF=1000 CJC=1E-15 TR=807.4E-9) 
hs A ee ee Meee | 
LO Ls ee, -0 
5 11 4 Qoc 
QOC NPN(IS=800.0E-18 BF=20.29E3 CJC=1E-15 TF=942.6E-12 TR=543.8E-9) 
4 3 DX 
4 46.3E3 
DX D(IS=800.0E-18) 


9 
3 
21 
22 
2: 2 
8 2 
9 


ONFRPNEF SI W 


Macromodels, simulation models, or other models 


i i : : Copyright © 1991, Texas Instruments Incorporated 
provided by Ti, directly or indirectly, are not v 

warranted by Ti as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


3-164 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


LM211 
COMPARATOR MACROMODEL 
LEVEL-! MACROMODEL 


AUGUST 1991 


Fast Response Times e Maximum Input Bias Current. ..300 nA 
e Strobe Capability @ Maximum input Offset Current...70nA 


e Designed to Be Interchangeable With National e¢ Can Operate From Single 5-V Supply 
Semiconductor LM111, LM211, and LM311 


macromodel — applies to LM111, LM211 


* LM211 VOLTAGE COMPARATOR “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS VERSION 4.03 ON 03/07/90 AT 12:28 
* REV (N/A) 

* CONNECTIONS: NONINVERTING INPUT 

* INVERTING INPUT 

POSITIVE POWER SUPPLY 

NEGATIVE POWER SUPPLY 

OPEN COLLECTOR OUTPUT 

OUTPUT GROUND 


+ +¢ £¢ & & 


| 
bf 
pe eae 
SS ee eS 
Mees Bo eS 

Re Fes ee 
foe 28 5-6 


-SUBCKT LM211 


* 


Fl a ae ek 

IEE 3 7 DC 100.0E-6 
Wie see: & ee eee 
Vi2;..22 2 DO .45 


Ql a as. 3, Gam 
Q2 8 22 7 QIN 
Q3 9 8 4 QMO 
Q4 S 8 4 -QMI 


-MODEL QIN PNP(IS=800.0E-18 BF=666.7) 
-MODEL QMI NPN(IS=800.0E-18 BF=1002) 
-MODEL QMO NPN(IS=800.0E-18 BF=1000 CJC=1E-15 TR=102.5E-9) 
El ee ae sg 
v1 £024: DC-0 
Q5 S22: 26 °.00€ 
-MODEL QOC NPN(IS=800.0E-18 BF=103.5E3 CJC=1E-15 TF=11.60E-12 TR=48.19E-9) 
DP 4 3 DX 
RP 3 4 6.667E3 
-MODEL DX D(IS=800.0E-18) 


Macromodels, simulation models, or other models 


= Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not ff 
warranted by Ti as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 3-165 


Level-| Macromodels = 


SJePOWOIIeWj |-|9A27 Py 


LM239A 
COMPARATOR MACROMODEL 
LEVEL-1 MACROMODEL 


e Single Supply or Dual Supplies % 


e Wide Range of Supply Voltages ...2V to 36 V 


@ Low Supply Current Drain Independent of 
Supply Voltage... 0.8 mA Typ 


e Low Input Bias Current...25 nA Typ 
@ Low Input Offset Current...3nA Typ 


AUGUST 1991 


Common-Mode Input Voitage Range Includes 
Ground 


Differential Input Voltage Range Equal to 
Maximum-Rated Supply Voltage... +36 V 


@ Low Output Saturation Voltage 
e Output Compatible With TTL, MOS, and CMOS 


(LM139) 
e Low Input Offset Voltage ...2mV Typ 


macromodel applies to LM139, LM139A, LM239, LM239A, LM339, LM339A 


* LM239A VOLTAGE COMPARATOR 


“MACROMODEL” SUBCIRCUIT 


* CREATED USING PARTS VERSION 4.03 ON 03/07/90 AT 14:17 
* REV (N/A) 


* CONNECTIONS : 


* 


NONINVERTING INPUT 
INVERTING INPUT 


| 
bs | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
¥ | | | | OPEN COLLECTOR OUTPUT 
~ ee Bas eae Bek 
-SUBCKT LM239A > A er 
* 
Fl ee af Se 8 
IEE 3° 7 DO 200.08 =-5 
5 6 as Wee Rie Bees eae: a 
Via gn 24-06. 9S 
Ql 9 21-7 Qi 
Q2 8 22 7 QIN 
Q3 9 8 4 QMO 
Q4 8 8 4 QMT 
-MODEL QIN PNP(IS=800.0E-18 BF=2.000E3) 
-MODEL QMI NPN(IS=800.0E-18 BF=1002) 
-MODEL QMO NPN(IS=800.0E-18 BF=1000 CJC=1E-15 TR=807.4E-9) 
El R058 8 ad 
v1 si gpa © ee Da 6 
Q5 5 11 4 Qoc 
-MODEL QOC NPN(IS=800.0E-18 BF=20.29E3 CJC=1E-15 TF=942.6E-12 TR=543.8E-9) 
DP 4 3 Dx 
RP 3 4 46.3E3 
-MODEL DX D(IS=800.0E-18) 
- ENDS 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by Ti as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 


3-166 


Copyright © 1991, Texas Instruments Incorporated 


XAS tip 
INSTRUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


LM293 
COMPARATOR MACROMODEL 
LEVEL-! MACROMODEL 


AUGUST 1991 


Single Supply or Dual Supplies @ Low Input Offset Voltage ...2 mV Typ 


e Wide Range of Supply Voltage. . . 2 V to 36 V e Common-Mode Input Voltage Range Includes 


e Low Supply Current Drain Independent of Ground 


Supply Voltage... 0.5 mA Typ e Differential Input Voltage Range Equal to 


e Low Input Bias Current... 25 nA Typ Maximum-Rated Supply Voltage... +36 V 


e Low Input Offset Current ...3 nA Typ ¢ Low Output Saturation Voltage 


(LM139) @ Output Compatible With TTL, MOS, and CMOS 


macromodel applies to LM193, LM293, LM293A, LM393, LM393A 


* LM293 VOLTAGE COMPARATOR “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS VERSION 4.03 ON 03/07/90 AT 14:17 
* REV (N/A) 

* CONNECTIONS : NONINVERTING INPUT 

. INVERTING INPUT 

POSITIVE POWER SUPPLY 

| NEGATIVE POWER SUPPLY 

| | OPEN COLLECTOR OUTPUT 

Be se 
3 45 


+ + + 


Level-| Macromodels 


| 

Bae4 

a 

eta 

ia 
-SUBCKT LM293 1 2 
* 


Fl a 3 VE 

IEE 3 7 DC 100.0E-6 
, 2 > Soles © eae Sees acy | 

Vee - 24. 2.20.79 

Ql 9 21 7 QIN 


Q2 8 22 7 QIN 
Q3 2. 8: 6 ONO 
Q4 8. 8 4-QONT 


-MODEL QIN PNP(IS=800.0E-18 BF=2.000E3) 

-MODEL QMI NPN(IS=800.0E-18 BF=1002) 

-MODEL QMO NPN(IS=800.0E-18 BF=1000 CJC=1E-15 TR=807.4E-9) 
E1 a0 & 9s Ge 
v1 LO 11.DC 0 


Q5 5 11 4 Qoc 
-MODEL QOC NPN(IS=800.0E-18 BF=20.29E3 CJC=1E-15 TF=942.6E-12 TR=543.8E-9) 
DP 4 3 DX 


RP 3 4 46.3E3 
-MODEL DX D(IS=800.0E-18) 


Macromodels, simulation models, or other models 3 Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i 

warranted by Tl as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 3-167 


SJOPOWOJOPW [-]9Ae7 - 


LM293A 
COMPARATOR MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


© Single Supply or Dual Supplies © Low Input Offset Voltage ...2 mV Typ 
e Wide Range of Supply Voltage ...2V to 36 V e Common-Mode Input Voltage Range Includes 
@ Low Supply Current Drain Independent of Ground 

Supply Voltage ...0.5 mA Typ e Differential Input Voltage Range Equal to 


e Low Input Bias Current...25 nA Typ 
e Low Input Offset Current...3nA Typ 


Maximum-Rated Supply Voltage... +36 V 


@ Low Output Saturation Voltage 


(LM139) © Output Compatible With TTL, MOS, and CMOS 


macromodel applies to LM193, LM293, LM293A, LM393, LM393A 


* LM293A VOLTAGE COMPARATOR “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS VERSION 4.03 ON 03/07/90 AT 14:17 
* REV (N/A) 

* CONNECTIONS : NONINVERTING INPUT 


* 


INVERTING INPUT 


| 
_ | | POSITIVE POWER SUPPLY 
3 | | | NEGATIVE POWER SUPPLY 
* |! | | | OPEN COLLECTOR OUTPUT 
= a 
-SUBCKT LM293A ‘oe Sa. Bc 
* 
Fil Fe a. * Bien & 
IEE 3 7 DC 100.0E-6 
Oe a ad a ee 
2 IS Sw eee” ia” Se Eel ae 2 
Q1 . Baw & Gailey MRR op oS | 
Q2 6:42. 7. oa 
Q3 9 8 4 QMO 
Q4 8 8 4 QMI 
MODEL QIN PNP(IS=800.0E-18 BF=2.000E3) 
MODEL QMI NPN(IS=800.0E-18 BF=1002) 
MODEL QMO NPN(IS=800.0E-18 BF=1000 CJC=1E-15 TR=807.4E-9) 
El 2 et oc 
V1 10 11 DC 0 
Q5 Ss * OC 
MODEL QOC NPN(IS=800.0E-18 BF=20.29E3 CUJC=1E-15 TF=942.6E-12 TR=543.8E-9) 
DP 4... 3. Dx 
RP 3 4 46.3E3 
-MODEL DX D(IS=800.0E-18) 
* 
- ENDS 
Macromodels, simulation models, or other models fi Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i 
warranted by TI as fully representing ail of the 4 
Ssealecndeetar radeer tt ahick tox table! talaias INSTRUMENTS 
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~LM2901 
COMPARATOR MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


Single Supply or Dual Supplies e Low Input Offset Voltage ...2 mV Typ 


e Wide Range of Supply Voltage. .. 2 V to 36 V e Common-Mode input Voltage Range Includes 


@ Low Supply Current Drain Independent of Ground 


Supply Voltage . . .0.5 mA Typ e Differential Input Voltage Range Equal to 
e Low Input Bias Current... 25 nA Typ Maximum-Rated Supply Voltage . .. +36 V 


e Low Input Offset Current ...3 nA Typ e Low Output Saturation Voltage 


(LM139) @ Output Compatible With TTL, MOS, and CMOS 


macromodel applies to LM2901, LM2903 


* LM2901 VOLTAGE COMPARATOR “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS VERSION 4.03 ON 03/14/90 AT 13:05 
* REV (N/A) 

* CONNECTIONS : NONINVERTING INPUT 

- INVERTING INPUT 

POSITIVE POWER SUPPLY 

| NEGATIVE POWER SUPPLY 

| | OPEN COLLECTOR OUTPUT 

Eee 
3 45 


+ + + & 


| 

Bis 

ee 

4 

| | 
-SUBCKT LM2901 n aa 
* 


Fl 9 Bowe 

IEE 3 7 DC 100.0E-6 
Vids ae 2 DE STS 

Vi“s- > aa. - 24 DC. 35 

Ql Dk Re 


Q2 8 22 7 QIN 
Q3 9 8 4 QMO 
Q4 8 8 4 QMI 


-MODEL QIN PNP(IS=800.0E-18 BF=2.000E3) 
-MODEL QMI NPN(IS=800.0E-18 BF=1002) 
-MODEL QMO NPN(IS=800.0E-18 BF=1000 CJC=1E-15 TR=807 .4E-9) 
El eo eae See eee aie * 
v1 a0 a2: DC <0 
Q5 Dae oe QO 
-MODEL QOC NPN(IS=800.0E-18 BF=3.378E3 CJC=1E-15 TF=930.2E-12 TR=543.8E-9) 
DP 4 3 DX 
RP 3 4 50.00E3 
-MODEL DX D(IS=800.0E-18) 


provided by Tl, directly or indirectly, are not 
warranted by Tl as fully representing all of the TI 
specifications and operating characteristics of the 


semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 « DALLAS, TEXAS 75265 3-169 


Macromodels, simulation models, or other models fs Copyright © 1991, Texas Instruments Incorporated 
4 


Level-| Macromodels eo 


SJOPOWONPW |-|@A97 eo 


LM2903 | 
COMPARATOR MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Single Supply or Dual Supplies e Low Input Offset Voitage...2 mV Typ 
e Wide Range of Supply Voitage ...2 V to 36 V @ Common-Mode Input Voltage Range Includes 
@ Low Supply Current Drain Independent of Ground 

Supply Voltage ...0.5 mA Typ e Differential Input Voltage Range Equal to 


@ Low Input Bias Current...25 nA Typ 
@ Low input Offset Current...3nA Typ 


Maximum-Rated Supply Voltage... +36 V 
@ Low Output Saturation Voltage 


(LM139) ® Output Compatible With TTL, MOS, and CMOS 


macromodel applies to LM2901, LM2903 


* LM2903 VOLTAGE COMPARATOR “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS VERSION 4.03 ON 03/14/90 AT 13:05 
* REV (N/A) 

* CONNECTIONS: NONINVERTING INPUT 


* 


+ + + 


INVERTING INPUT 

POSITIVE POWER SUPPLY 

| NEGATIVE POWER SUPPLY 
| OPEN COLLECTOR OUTPUT 
bas 


| 
Py 
bd 
Pa 
Ron 
45223285 


-SUBCKT LM2903 
* 
F1 2 are i BR 5 
IEE 3: 7-DC..100.08-6 
se Re on es Re ay 
a RRR Ee a Sa 3 
Ql S 213. 7. O28 
Q2 § 22.7 QIN 
Q3 9 8 4 QMO 
Q4 SSE 
MODEL QIN PNP(IS=800.0E-18 BF=2.000E3) 
MODEL QMI NPN(IS=800.0E-18 BF=1002) 
MODEL QMO NPN(IS=800.0E-18 BF=1000 CJC=1E-15 TR=807.4E-9) 
El Re as So Gog 
V1 oe Nae ib gw Soa 
Q5 Wis 3 RESET Fea Se 
MODEL QOC NPN(IS=800.0E-18 BF=3.378E3 CJC=1E-15 TF=930.2E-12 TR=543.8E-9) 
DP 4 3° Dx 
RP 3 4 50.00E3 
-MODEL DX D(IS=800.0E-18) 
* 
- ENDS 
Macromodels, simulation models, or other models : Copyright © 1991, Texas Instruments Incorporated 
provided by Ti, directly or indirectly, are not i] 
spocmications and pparsling chnracierWtcs of te TEXAS wv 
spriconaaate: product to which the model relates. INST RUMENTS 
3-170 POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


LM311 


COMPARATOR MACROMODEL 

LEVEL-| MACROMODEL 

AUGUST 1991 
e Fast Response Times @ Maximum Input Bias Current...300 nA 
e Strobe Capability @ Maximum Input Offset Current...70nA 


@ Designed to Be Interchangable With National @ Can Operate From Single 5-V Supply 
Semiconductor LM111, LM211, and LM311 


macromodel — applies to LM311 


* LM311 VOLTAGE COMPARATOR “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS VERSION 4.03 ON 03/07/90 AT 08:15 
* REV (N/A) 

* CONNECTIONS : NONINVERTING INPUT 

* INVERTING INPUT 


Level-| Macromodels ia 


| 

’ | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
¢ | | | | OPEN COLLECTOR OUTPUT 
fi | | | | | OUTPUT GROUND 
* Fm eee aes Ed a 
.SUBCKT LM311 2 34:55 
* 

Fl a 3 e a 

IEE 3 7 DC 100.0E-6 

Vii: 84 ae Ua 

Vigo 2 ne: 45 

Q1 9 21 7 QIN 

Q2 8°22 ::. 7 OTF 

Q3 9 8 4 QMO 

Q4 8 8 4 QMI 


-MODEL QIN PNP(IS=800.0E-18 BF=500) 

-MODEL QMI NPN(IS=800.0E-18 BF=1002) 

-MODEL QMO NPN(IS=800.0E-18 BF=1000 CJC=1E-15 TR=102.5E-9) 
El ae 8s Sed 
v1 10:23. Deo 


Q5 S ii £6 .60c 

-MODEL QOC NPN(IS=800.0E-18 BF=103.5E3 CJC=1E-15 TF=11.60E-12 TR=48.19E-9) 
DP 4 3 DX 
RP 3 4 6.667E3 


-MODEL DX D(IS=800.0E-18) 


- ENDS 

Macromodels, simulation models, or other models : Copyright © 1991, Texas Instruments Incorporated 
provided by Ti, directly or indirectly, are not Y] 

warranted by TI as fully representing all of the 


specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 3-171 


SJOPOWOIIEWy |-|9AE7 oh 


LM339 
COMPARATOR MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


@ Single Supply or Dual Supplies e Low Input Offset Voltage ...2 mV Typ 
e Wide Range of Supply Voltage ...2 V to 36 V @ Common-Mode Input Voltage Range Includes 
e@ Low Supply Current Drain Independent of Grayod 

Supply Voltage ...0.5 mA Typ e Differential Input Voltage Range Equal to 


e Low Input Bias Current. ..25 nA Typ 
e Low Input Offset Current...3nA Typ 


Maximum-Rated Supply Voltage... +36 V 
e Low Output Saturation Voltage 


(LM139) e Output Compatible With TTL, MOS, and CMOS 


macromodel applies to LM139, LM139A, LM239, LM239A, LM339, LM339A 


* LM339 VOLTAGE COMPARATOR “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS VERSION 4.03 ON 03/07/90 AT 14:17 
* REV (N/A) 

* CONNECTIONS : NONINVERTING INPUT 


* 


INVERTING INPUT 


| 
= | | POSITIVE POWER SUPPLY 
od | | | NEGATIVE POWER SUPPLY 
* 1 | | | OPEN COLLECTOR OUTPUT 
* A SP SE SK 
-SUBCKT LM339 + 4 oe 
* 
Fl a awe A 
IEE 3 7 DC 100.0E-6 
Via. 2... 2 Deere 
Via ge: om Oto 
Q1 9-465 72050 
Q2 S 22.. 1 - OLN 
Q3 9 8 4 QMO 
Q4 8 8 4 QMI 
MODEL QIN PNP(IS=800.0E-18 BF=2.000E3) 
MODEL QMI NPN(IS=800.0E-18 BF=1002) 
MODEL QMO NPN(IS=800.0E-18 BF=1000 CJC=1E-15 TR=807.4E-9) 
El 1S a 9 Se 
V1 10° 11° DC: 0 
Q5 Pie Oe 
MODEL QOC NPN(IS=800.0E-18 BF=20.29E3 CJC=1E-15 TF=942.6E-12 TR=543.8E-9) 
DP 4 3. DX 
RP 3 4 46.3E3 
-MODEL DX D(IS=800.0E-18) 
* 
- ENDS 
Macromodels, simulation models, or other models Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i, 
spusdlention’ endl opareliny chavacteritct of Oe TEXAS v 
seiiepeiartir product to which the model relates. INST RUMENTS 
3-172 POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


LM339A 
COMPARATOR MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


@ Single Supply or Dual Supplies @ Low Input Offset Voltage ...2 mV Typ 


e Wide Range of Supply Voltage ...2V to 36 V @ Common-Mode Input Voltage Range Includes 


e Low Supply Current Drain Independent of Ground 


Supply Voltage ...0.5 mA Typ e Differential Input Voltage Range Equal to 


e Low Input Bias Current... 25 nA Typ Maximum-Rated Supply Voltage ... +36 V 


e Low Input Offset Current... 3 nA Typ e Low Output Saturation Voltage 


(LM139) e Output Compatible With TTL, MOS, and CMOS 


macromodel applies to LM139, LM139A, LM239, LM239A, LM339, LM 339A 


* LM339A VOLTAGE COMPARATOR “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS VERSION 4.03 ON 03/07/90 AT 14:17 
* REV (N/A) 

* CONNECTIONS : NONINVERTING INPUT 

* INVERTING INPUT 

POSITIVE POWER SUPPLY 

| NEGATIVE POWER SUPPLY 

| | OPEN COLLECTOR OUTPUT 

ee 
a-4.5 


+ + & 


| 
he 
| | 
ie 
eo 
-SUBCKT LM339A 1 2 


* 


Fl 2 cae 

IEE 3° 7 De 100.0E-6 

Via Oe ed Sea Te 

Via 428.8 DO 275 

Ql a 2k 7 Ore 

Q2 8 22 7 QIN 

Q3 9 8 4 QMO 

Q4 8 8 4 QMT 
-MODEL QIN PNP(IS=800.0E-18 BF=2.000E3) 
-MODEL QMI NPN(IS=800.0E-18 BF=1002) 
-MODEL QMO NPN(IS=800.0E-18 BF=1000 CJC=1E-15 TR=807.4E-9) 

El Pea ee 

v1 30-21 2 2 


Q5 5-43.42 00¢ 
.MODEL QOC NPN(IS=800.0E-18 BF=20.29E3 CJC=1E-15 TF=942.6E-12 TR=543.8E-9) 
DP ‘> Sy. Tee 


RP 3 4 46.3E3 
-MODEL DX D(IS=800.0E-18) 


.- ENDS 

Macromodels, simulation models, or other models a Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i, 

el by Tl = on abet es. a . mo TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 3-173 


Level-| Macromodels Le 


SJSPOWOIISWj [-|SAD"7] a 


LM3302 


COMPARATOR MACROMODEL 
LEVEL-! MACROMODEL 
AUGUST 1991 
@ Single Supply or Dual Supplies @e Common-Mode Input Voltage Range Includes 
Ground 


e Wide Range of Supply Voltages ...2 V to 28 V 


Differential Voltage Range Equal to Maximum- 


@ Low Supply Current Drain Independent of Rated Supply Voltage... +28 V 


Supply Voltage... 0.8 mA Typ 
e Low Input Bias Current...25 nA Typ @ Low Output Saturation Voltage 
@ Low Input Offset Current...3nA Typ e Output Compatible With TTL, MOS, and CMOS 
@ Low Input Offset Voltage ...3 mV Typ 


macromodel — applies to LM3302 


* LM3302 VOLTAGE COMPARATOR “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS VERSION 4.03 ON 03/09/90 AT 09:21 
* REV (N/A) 

* CONNECTIONS : NONINVERTING INPUT 

2 INVERTING INPUT 


| 

. | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
x | | | | OPEN COLLECTOR OUTPUT 
* Bee Sap, gee See! 
.SUBCKT LM3302 2 Be See oe ge 
* 

F1 9) 33-Vie1 


IEE 3 7 DC 100.0E-6 
Wie aa: kok eee 
VI2 22 2 0C .75 


Ql Sas 4 OS8 
Q2 8: 24. 7: QIN 
Q3 9 8 4 QMO 
Q4 8 8 4 QMT 


-MODEL QIN PNP(IS=800.0E-18 BF=2.000E3) 
-MODEL QMI NPN(IS=800.0E-18 BF=1002) 
-MODEL QMO NPN(IS=800.0E-18 BF=1000 CJC=1E-15 TR=807.4E-9) 
El Ss a - ee 
v1 gE ee Se a 
Q5 5 11 4 Qoc 
-MODEL QOC NPN(IS=800.0E-18 BF=1.014E3 CJC=1E-15 TF=894.9E-12 TR=543.8E-9) 
DP 4 3 DX 
RP 3 4 46.3E3 
-MODEL DX D(IS=800.0E-18) 


- ENDS 
Macromodels, simulation models, or other models Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not y) 
warranted by TI as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 


3-174 POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


Single Supply or Dual Supplies % 
e Wide Range of Supply Voltages...2V to36V e 


e@ Low Supply Current Drain Independent of 
Supply Voltage... 0.8 mA Typ ® 


e Low Input Bias Current ...25 nA Typ 
e@ Low Input Offset Current ...3nA Typ ® 


(LM139) : 


LM393 
COMPARATOR MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


Low Input Offset Voltage ...2 mV Typ 


Common-Mode Input Voltage Range Includes 
Ground 


Differential Voltage Range Equal to Maximum- 
Rated Supply Voltage ... +36 V 

Low Output Saturation Voltage 

Output Compatible With TTL, MOS, and CMOS 


macromodel! — applies to LM193, LM293, LM293A, LM393, LM393A 


* LM393 VOLTAGE COMPARATOR “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS VERSION 4.03 ON 03/07/90 AT 14:17 


* REV (N/A) 


* CONNECTIONS : 
. 


NONINVERTING INPUT 
INVERTING INPUT 


| 
= | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
= | | | | OPEN COLLECTOR OUTPUT 
i: ES ie so Se 
-SUBCKT LM393 Lisa & & 


* 


Fl Tier oe = awe | 
IEE 3 7 DC 100.0E-6 
Vii 34 St OC° 95 
Wo:.29 9 et 8 
Q1 o 33 ¥ Gin 
Q2 8 22 7 QIN 
Q3 9 8 4 QMO 
Q4 8 8 4 QMI 
MODEL QIN PNP(IS=800.0E-18 BF=2.000E3) 
MODEL QMI NPN(IS=800.0E-18 BF=1002) 
MODEL QMO NPN(IS=800.0E-18 BF=1000 CJC=1E-15 TR=807.4E-9) 
El 15.4.8 eS 
v1 40-13-30 0 
Q5 §9114:°4:90C 
MODEL QOC NPN(IS=800.0E-18 BF=20.29E3 CJC=1E-15 TF=942.6E-12 TR=543.8E-9) 
DP Ee Se 
RP 3 4 46.3E3 
-MODEL DX D(IS=800.0E-18) 
* 
. ENDS 


Macromodels, simulation models, or other models 
provided by Ti, directly or indirectly, are not 
warranted by Tl as fully representing all of the 
specifications and oe characteristics of the 
semiconductor product to which the model relates. 


TEXAS 


4 
INSTRUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


Copyright © 1991, Texas Instruments Incorporated 


3-175 


Level-| Macromodels os 


LM393A 
COMPARATOR MACROMODEL 
LEVEL-i MACROMODEL 


AUGUST 1991 


® Single Supply or Dual Supplies e Low Input Offset Voltage ...2 mV Typ 


e Wide Range of Supply Voltage ...2 V to 36 V ® Common-Mode Input Voltage Range Includes 


e Low Supply Current Drain Independent of Ground 


Supply Voltage ...0.5 mA Typ e Differential Input Voltage Range Equal to 


e Low Input Bias Current... 25 nA Typ Maximum-Rated Supply Voltage... +36 V 


Low Input Offset Current...3nA Typ e Low Output Saturation Voltage 


(LM139) @ Output Compatible With TTL, MOS, and CMOS 


macromodel applies to LM193, LM293, LM293A, LM393, LM393A 


* LM393A VOLTAGE COMPARATOR “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS VERSION 4.03 ON 03/07/90 AT 14:17 
* REV (N/A) 

* CONNECTIONS: NONINVERTING INPUT 

. INVERTING INPUT 

POSITIVE POWER SUPPLY 

| NEGATIVE POWER SUPPLY 

| | OPEN COLLECTOR OUTPUT 
She oe 

3 4 5 


+ + + & 


SJOPOWOJIEW |-]9Ae7 pe 
& 


| 

ian 
E<4 
4 
pea 
1 2 


-SUBCKT LM393A 
© 
Fl RR. sey ist 8 
IEE 3 7 DC 100.0E-6 
2 iy ae” As es Ege tele! 5 
Viz. 22 -24 DO: .75 
Ql g ae Fee 
Q2 So 24.. 7: Ory 
Q3 9 8 4 QMO 
Q4 8 8 4 QMI 


-MODEL QIN PNP(IS=800.0E-18 BF=2.000E3) 

-MODEL QMI NPN(IS=800.0E-18 BF=1002) 

-MODEL QMO NPN(IS=800.0E-18 BF=1000 CJC=1E-15 TR=807.4E-9) 
El cA: See, ee te ee ° 
v1 LD -235.De. 0 


Q5 a a €)/ 006 
-MODEL QOC NPN(IS=800.0E-18 BF=20.29E3 CJC=1E-15 TF=942.6E-12 TR=543.8E-9) 
DP a. S902 


RP 3 4 46.3E3 
-MODEL DX D(IS=800.0E-18) 


- ENDS 
Macromodels, simulation models, or other models 2 Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not y] 
warranted by TI as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 


3-176 POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


LP111 
COMPARATOR MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


Low Power Drain — 900 uW Typical With 5-V Low Output Currents: 
Supply Offset Current ...2nA Typ 


@ Operates From +15 V or From a Single Supply Bias Current... 15 nA Typ 


as Low as 3 V @ Wide Common-Mode Input Range: 
& Output Drive Capibility of 25mA —- 14.5 V to 13.5 V With +15-V Supply 


e Emmiter Output Can Swing Below Negative Same Plnout.as M911, 1211, LMS 1 


Supply e@ Designed to Be Interchanged With National 
Semiconductor LP311 


@ Response Time — 1.2 us Typ 


macromodel — applies to LP111, LP211, and LP311 


* LP111 VOLTAGE COMPARATOR “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS VERSION 4.03 ON 03/09/90 AT 11:14 
* REV (N/A) 

* CONNECTIONS: NONINVERTING INPUT 

. INVERTING INPUT 


Level-| Macromodels fae 


| 
= | | POSITIVE POWER SUPPLY 
. | | | NEGATIVE POWER SUPPLY 
' | | | | OPEN COLLECTOR OUTPUT 
* 1 | | | | OUTPUT GROUND 
* ‘Se Bey oe oad Ben 
.SUBCKT LP111 2.3-4:5 6 


* 
sneer 


Fl EN Zou = Mee | 
IEE 3 7 DC 100.0E-6 
Wie cee. *1 DE a5 
Vie 4a .-2- DC .45 
Ql a an. & Ooo 
Q2 8 22 7 QIN 
Q3 9 8 4 QMO 
Q4 8 8 4 QMI 
-MODEL QIN PNP(IS=800.0E-18 BF=3.333E3) 
-MODEL QMI NPN(IS=800.0E-18 BF=1002) 
-MODEL QMO NPN(IS=800.0E-18 BF=1000 CJC=1E-15 TR=745.3E-9) 
E1 || ee ere ieee Toate 8 
v1 cS Ses Se a oe 
Q5 Dba: 6-066 
-MODEL QOC NPN(IS=800.0E-18 BF=10.35E3 CJC=1E-15 TF=10.38E-12 TR=503.0E-9) 
DP 4 3 DX 
RP 3 4 600E3 
-MODEL DX D(IS=800.0E-18) 


- ENDS 

Macromodels, simulation models, or other models Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not Y] 

warranted by Tl as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 « DALLAS, TEXAS 75265 3-177 


SJOPOWOIIE |-|9AI7] = 


LP211 
COMPARATOR MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Low Power Drain — 900 pW Typical With 5-V Low Input Currents: 
Supply Offset Current...2nA Typ 


e Operates From +15 V or From a Single Supply Bias Current . .. 15 nA Typ 


as Low as 3 V e Wide Common-Mode Input Range: 
— 14.5 V to 13.5 V with + 15-V Supply 


e Emitter Output Can Swing Below Negative Same Pinout ae L111, LM, Lee 
Supply | e Designed to Be Interchangeable With National 
Semiconductor LP311 


@ Output Drive Capability of 25 mA 


e Response Time — 1.2 ups Typ 


macromodel — applies to LP111, LP311 


* LP211 VOLTAGE COMPARATOR “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS VERSION 4.03 ON 03/09/90 AT 11:14 
* REV (N/A) 

* CONNECTIONS : NONINVERTING INPUT 

7 INVERTING INPUT 


| 
" | | POSITIVE POWER SUPPLY 
= | | | NEGATIVE POWER SUPPLY 
4 | | | | OPEN COLLECTOR OUTPUT 
i | | | | | OUTPUT GROUND 
* ‘oe aes a as os 
.SUBCKT LP211 12.3 4°66 
SOTA es a PRE tod ee ROS mG Oe ORD TERE eee i OT SSSR EN eae 
F1 o oo¥a a 


IEE 2 7 DC 100.0E-6 
We 24.1: DO .¢5 
VI2 22 2 0C .45 
Ql 9-21 7 QIN 
Q2 8 22 7 QIN 
Q3 9 8 4 QMO 
Q4 8 8 4 QMI 
-MODEL QIN PNP(IS=800.0E-18 BF=3.333E3) 
-MODEL QMI NPN(IS=800.0E-18 BF=1002) 
.MODEL QMO NPN(IS=800.0E-18 BF=1000 CJC=1E-15 TR=745.3E-9) 
El ee 6 Sad 
v1 40 11 -DC..0 
Q5 SR. - 6 OOS 
-MODEL QOC NPN(IS=800.0E-18 BF=10.35E3 CJC=1E-15 TF=10.38E-12 TR=503.0E-9) 
DP 4 3 DX 
RP 3 4 600E3 
-MODEL DX D(IS=800.0E-18) 


- ENDS 
Macromodels, simulation models, or other models a Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i 
warranted by Ti as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 


3-178 POST OFFICE BOX 655303 « DALLAS, TEXAS 75265 


LP239 
COMPARATOR MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


Low Power Supply Current Drain Typically @ High Output Sink-Current Capability 
60 LA (30 mA at Vo = 2 V) 
e Low Input Biasing Current...3 nA @ Power Supply Input Reverse-Voltage 
Protected 


@ Low Input Offset Current...+0.5nA 
® Single-Power-Supply Operation 


Pin-for-Pin Compatible With LM239, LM339, 
LM2901 


@ Low Input Offset Voltage... +2 mV 
® Common-Mode Input Voltage Includes Ground 


e Output Voltage Compatible With MOS and 
CMOS Logic 


macromodel — applies to LP239 and LP339 


* LP239 VOLTAGE COMPARATOR “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS VERSION 4.03 ON 03/09/90 AT 13:01 
* REV (N/A) 

* CONNECTIONS : NONINVERTING INPUT 

* INVERTING INPUT 


| 
6. | | POSITIVE POWER SUPPLY 
= | | | NEGATIVE POWER SUPPLY 
* | | | | OPEN COLLECTOR OUTPUT 
* re Oe Ges et 
.-SUBCKT LP239 1.23: 4.5 


* 


Fl ee ese eae! 

IEE 3 7 DC 100.0E-6 

View tee kee ee 

Vie. ae -5 2: 2C- 75 

Ql 9:21 7 QO 

Q2 $ 22 7 QIN 

Q3 9 8 4 QMO 

Q4 8 8 4 QMI 
-MODEL QIN PNP(IS=800.0E-18 BF=20.00E3) 
-MODEL QMI NPN(IS=800.0E-18 BF=1002) 
-MODEL QMO NPN(IS=800.0E-18 BF=1000 CJC=1E-15 TR=4.968E-6) 

El i ie a coe Pea | 

v1 20. 11 De: 0 


Q5 5 ill 4 goc 
-MODEL QOC NPN(IS=800.0E-18 BF=16.84E3 CJC=1E-15 TF=2.826E-9 TR=3.350E-6) 
DP 4 3 DX 


RP 3. 4 ~77E3 
-MODEL DX D(IS=800.0E-18) 


provided by Tl, directly or indirectly, are not 
warranted by Tl as fully representing all of the 
specifications and operating characteristics of the 


semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 3-179 


Macromodels, simulation models, or other models ‘ Copyright © 1991, Texas Instruments Incorporated 
4 


Level-| Macromodels Ge 


LP2901 


COMPARATOR MACROMODEL 
LEVEL-1 MACROMODEL 
AUGUST 1991 
e Low Power Supply Current Drain Typically e High Output Sink-Current Capability 
60 pA (30 mA at Vo = 2 V) 
e Low Input Biasing Current...3nA @ Power Supply Input Reverse-Voltage 
Protected 


e@ Low Input Offset Current...+0.5nA 
@ Single-Power-Supply Operation 


e Pin-for-Pin Compatible With LM239, 
LM339, LM2901 


@ Low Input Offset Voltage... +2mV 


Common-Mode Input Voltage Includes 
Ground 


@e Qutput Voltage Compatible With MOS and 
CMOS Logic 


macromodel — applies to LP2901 


* LP2901 VOLTAGE COMPARATOR “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS VERSION 4.03 ON 03/09/90 AT 13:01 
* REV (N/A) 

* CONNECTIONS : NONINVERTING INPUT 

. INVERTING INPUT 

POSITIVE POWER SUPPLY 

NEGATIVE POWER SUPPLY 

OPEN COLLECTOR OUTPUT 


SJPPOWOIDSIW [-|SAD7] a 
8 


+ + + 


| 
eo 
E34 
ASD el ee 
fae 2 Se WS) 
-SUBCKT LP2901 ee, 
* 
Fil Payee ay)’ & ew | 
IEE 3. 7 DC 100.0E-6 
Mak ees? eee 


Mike: 22: a Dpto 


Ql Sah ae 
Q2 8 22 7 QIN 
Q3 9 8 4 QMO 


Q4 8 8 4 QMT 

-MODEL QIN PNP(IS=800.0E-18 BF=20.00E3) 

-MODEL QMI NPN(IS=800.0E-18 BF=1002) 

-MODEL QMO NPN(IS=800.0E-18 BF=1000 CJC=1E-15 TR=4.968E-6) 
E1 2G a a 
v1 10: 11 DC 0 
Q5 5 11 4 QOC 

-MODEL QOC NPN(IS=800.0E-18 BF=16.84E3 CJC=1E-15 TF=2.826E-9 TR=3.350E-6) 
DP 4 3 DX 
RP 3 4 -77E3 

-MODEL DX D(IS=800.0E-18) 


- ENDS 

Macromodels, simulation models, or other models 2 Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not ] 

warranted by Ti as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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LP311 
COMPARATOR MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


Low Power Drain — 900 nW Typical With 5-V Low Input Currents: 
Supply Offset Current ...2nA Typ 


@ Operates From +15 V or From a Single Supply Bias Current... 15 nA Typ 


as Low as 3 V @ Wide Common-Mode Input Range: 
@ Output Drive Capability of 25 mA TA ESO RE eens te re 
e Emitter Output Can Swing Below Negative Sane CHOUL BREMEN! Hae ts LO 


Supply e Designed to Be Interchangeable With National 
Semiconductor LP311 - 


@ Response Time — 1.2 us Typ 


macromodel — applies to LP111, LP211 


* LP311 VOLTAGE COMPARATOR “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS VERSION 4.03 ON 03/09/90 AT 11:14 
* REV (N/A) 

* CONNECTIONS : NONINVERTING INPUT 

¥: INVERTING INPUT 

POSITIVE POWER SUPPLY 

NEGATIVE POWER SUPPLY 

| OPEN COLLECTOR OUTPUT 

| | OUTPUT GROUND 

ae 
45 6 


Level-i Macromodels ~ 


¢+ ££ £¢ & & 


| 
EM 
LS -baat 
be dsy 
bugs ts 
Rial 
-SUBCKT LP311 ee 
* 
Fl Ss 
IEE 3 7 DC 100.0E-6 
Vie ae & DO! aS 
Vis..ee 2 DC: 365 


Ql 9°24, -7..OIN 


Q2 8 22 7 QIN 
Q3 9 8 4 QMO 
Q4 8 8 4 QMI 


-MODEL QIN PNP(IS=800.0E-18 BF=3.333E3) 

-MODEL QMI NPN(IS=800.0E-18 BF=1002) 

-MODEL QMO NPN(IS=800.0E-18 BF=1000 CJC=1E-15 TR=745.3E-9) 
El 2 Oe ek 
vi a0- 1106.0 


Q5 S222... 6 O0C 
-MODEL QOC NPN(IS=800.0E-18 BF=10.35E3 CJC=1E-15 TF=10.38E-12 TR=503.0E-9) 
DP 4 3 Dx 


RP 3 4 600E3 
-MODEL DX D(IS=800.0E-18) 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectiy, are not 


warranted by TI as fully representing ali of the TEXAS wip 


specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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LP339 
COMPARATOR MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


@ Low Power Supply Current Drain Typically @ High Output Sink-Current Capability 
60 LWA (30 mA at Vo = 2 V) 
e Low Input Biasing Current...3nA e Power Supply Input Reverse-Voltage 
Protected 


e Low Inout Offset Current...+0.5nA 
e Single-Power-Supply Operation 


@ Pin-for-Pin Compatible With LM239, 
LM339, LM2901 


@ Low Input Offset Voitage...+2 mV 


@ Common-Mode Input Voltage Includes 
Ground 


e Output Voltage Compatible With MOS and 
CMOS Logic 


macromodel — applies to LP2901 


* LP339 VOLTAGE COMPARATOR “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS VERSION 4.03 ON 03/09/90 AT 13:01 
* REV (N/A) 

* CONNECTIONS : NONINVERTING INPUT 

¥ INVERTING INPUT 


SJ9POWOIIeW |-|@AV7} eo 


| 

: | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
. | | | | OPEN COLLECTOR OUTPUT 
id Pia ave 
.SUBCKT LP339 5 Ee Eee ay 
* 

F1 9-3 -Vi 2 


IEE 3. ..7 DC: 100.08-6 
Wak va) sk wea to 
Nie: #62 2 ee elo 


Ql 9 2a ee 
Q2 8 22 7 QIN 
Q3 9 8 4 QMO 
Q4 8 8 4 QMI 


-MODEL QIN PNP(IS=800.0E-18 BF=20.00E3) 
-MODEL QMI NPN(IS=800.0E-18 BF=1002) 
-MODEL QMO NPN(IS=800.0E-18 BF=1000 CJC=1E-15 TR=4.968E-6) 
El Se Se OR SS 
v1 10 Ee =) 
Q5 Si1d. i Bagoe 
»-MODEL QOC NPN(IS=800.0E-18 BF=16.84E3 CJC=1E-15 TF=2.826E-9 TR=3.350E-6) 
DP 4 3 Dx 
RP 3 4 -77E3 
-MODEL DX D(IS=800.0E-18) 


- ENDS 
Macromodels, simulation models, or other models 5 Copyright © 1991, Texas Instruments Incorporated 
provided by TI, directly or indirectly, are not i 
pear se by Tl _ = dagptimcine “ J ~ Ti 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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TL331 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Single Supply or Dual Supplies e Common-Mode Input Voltage Range Includes 
@ Wide Range of Supply Voltage 2 V to 36 V Ground 


@ Low Supply Current Drain Independent of 
Supply Voltage ... 0.8 mA Typ 


e Differential Input Voltage Range Equal to 
Maximum-Rated Supply Voltage ... +36 V 


e Low Input Bias Current... 25 nA Typ ¢ Low Output Saturation Voltage 


© Low Input Offset Current 3 nA to 5 nA Typ @ Output Compatible With TTL, MOS, and CMOS ie 


e Low Input Offset Voltage ...2 mV Typ 


GO 


macromodel — applies to TL331 


* TL331 VOLTAGE COMPARATOR “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS VERSION 4.03 ON 03/13/90 AT 09:21 
* REV (N/A) 

* CONNECTIONS : NONINVERTING INPUT 

- INVERTING INPUT 

POSITIVE POWER SUPPLY 

| NEGATIVE POWER SUPPLY 

| | OPEN COLLECTOR OUTPUT 

oe ae 
EA eS 


+ + + & 


Level-| Macromodels 


| 

| | 

4 

4 

eee 
-SUBCKT TL331 12 


* 


SSS Sse esses 


Fl aS ee 

IEE 3 7 DC 100.0E-6 
ER ed eg 

Nis 42-2 DO. 7S 


Ql San = te 
Q2 & 22 7 QIN 
Q3 9 8 4 QMO 
Q4 8 8 4 QMI 


-MODEL QIN PNP(IS=800.0E-18 BF=2.000E3) 

-MODEL QMI NPN(IS=800.0E-18 BF=1002) 

-MODEL QMO NPN(IS=800.0E-18 BF=1000 CJC=1E-15 TR=807.4E-9) 
El 20° 8 ee 
v1 ad kh OO 


Q5 aoe. - S008 

-MODEL QOC NPN(IS=800.0E-18 BF=6.765E3 CJC=1E-15 TF=937.6E-12 TR=543.8E-9) 
DP 4 3 DX 
RP 3 4 12.50E3 


-MODEL DX D(IS=800.0E-18) 


Macromodels, simulation models, or other models 
provided by Ti, directly or indirectly, are not 


warranted by Tl as fully representing all of the TEXAS vi 


specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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TLC339 
COMPARATOR MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Low Power... 200 uW Typ at5V e High Input Impedance... 10120 Typ 
e Fast Response Time... 2.5 us Typ With e Input Offset Voltage Change at Worst Case 
5 V Overdrive input Condition Typically 0.23 uV/Month 


e Single Supply Operation: Including the First 30 Days 


TLC339M...4Vto16V e On-Chip ESD Protection 
TLC3391...3Vto16V 
TLC339C ....3Vto16V 


macromodel — applies to TLC339 


* TLC339 VOLTAGE COMPARATOR “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS VERSION 4.03 ON 03/13/90 AT 12:28 
* REV (N/A) 

* CONNECTIONS: NONINVERTING INPUT 

* INVERTING INPUT 


SJOPOWOOPW |-[OA97} 


| 

* | | POSITIVE POWER SUPPLY 
© | | | NEGATIVE POWER SUPPLY 
| | | | OPEN COLLECTOR OUTPUT 
* Aae: Whe eke 
.SUBCKT TLC339 1° 2°:3: 475 
* 

F1 Ee es Beas A 

IEE 3 7 DC 100.0E-6 

ee 245 32 eS 

ia aes a De’ .7s 

Q1 § 22 7: Ors 

Q2 8.22.. 7 QIN 

Q3 9 8 4 QMO 

Q4 8 8 4 QMI 


-MODEL QIN PNP(IS=800.0E-18 BF=10.00E6) 

-MODEL QMI NPN(IS=800.0E-18 BF=1002) 

-MODEL QMO NPN(IS=800.0E-18 BF=1000 CJC=1E-15 TR=1.304E-6) 
El RU ieee 2S" Cd 
v1 40°.21--DC.0 


Q5 So ee i -QOC 
-MODEL QOC NPN(IS=800.0E-18 BF=324.6 CJC=1E-15 TF=780.9E-12 TR=1.047E-6) 
DP 4 3 DX 


RP 3 4 -71E3 
-MODEL DX D(IS=800.0E-18) 


Macromodels, simulation models, or other models . Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not y] 

warranted by Tl as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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e Wide Range of Supply Voltages 


@ Low Supply Current Drain 
150 nA Typ at5 V 


65 A Typ at 1.4 V 
@ Built-in ESD Protection 


® High Input Impedance... 10120 Typ 


e Low Input Offset Voitage 


TLC352 
COMPARATOR MACROMODEL 
LEVEL-] MACROMODEL 


AUGUST 1991 


Single- or Dual-Supply Operation e Input Offset Voltage Change at Worst Case 
Input Condition Typically 0.23 .V/Month, 
Including the First 30 Days 


@ Common-Mode Input Voltage Range Includes 


Ground 


e Outputs Compatible With TTL, MOS, and 


CMOS 


macromodel — applies to TLC352, TLC354 


* TLC352 VOLTAGE COMPARATOR “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS VERSION 4.03 ON 03/15/90 AT 16:15 
* REV (N/A) 


* CONNECTIONS : 


* 


+ ¢ & 


-SUBCKT TLC352 


* 


| 
ee 
a 
oA 
Se ae es ae 
i123 4 5 

Se VEE 

3 7 DC 100.0E-6 
ok ee ee 
a oe 

» Be fcr es es | 

8 22 7 QIN 

9 8 4 QMO 

8 8 4 QMI 


NONINVERTING INPUT 

INVERTING INPUT 

POSITIVE POWER SUPPLY 

| NEGATIVE POWER SUPPLY 

| | OPEN COLLECTOR OUTPUT 


QIN PNP(IS=800.0E-18 BF=10.00E6) 
QMI NPN(IS=800.0E-18 BF=1002) 
QMO NPN(IS=800.0E-18 BF=1000 CJC=1E-15 TR=403.7E-9) 


sis Bias ee Vea Sear 
30, 2. Co 
ew Os See ee ee 


e Pin-Compatible With LM393 


QOC NPN(IS=800.0E-18 BF=507.1 CJC=1E-15 TF=842.6E-12 TR=271.4E-9) 


4 3 DX 
4 -105E3 
DX D(IS=800.0E-18) 


ean ee 


Macromodels, simulation models, or other models 
provided by Ti, directly or indirectly, are not 
warranted by Tl as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 


TEXAS 4 
INSTRUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 
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3-185 


Level-| Macromodels < 


SJOPOWOJOLW |-|9A07 a 


TLO354 
COMPARATOR MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Single- or Dual-Supply Operation e Stable Low Input Offset Voltage 

e Wide Range of Supply Voltage...1.4V @ Input Offset Voltage Change at Worst-Case 
to 18 V Input Conditions Typically 0.23 1 V/Month, 

© Low Supply Current Drain Including the First 30 Days 
300 LA Typ at 5 V e Common-Mode Input Voltage Range Includes 
130 pA Typ at 1.4 V Ground 

e Built-ln ESD Protection e Outputs Compatible With TTL, MOS, and CMOS 

High Input Impedance... 1012 Typ e Pin-Compatible With LM3398 


e Low Input Bias Current...5 pA Typ 


macromodel — applies to TLC352, TLC354 


* TLC354 VOLTAGE COMPARATOR 


“MACROMODEL” SUBCIRCUIT 


* CREATED USING PARTS VERSION 4.03 ON 03/15/90 AT 16:15 
* REV (N/A) 


* CONNECTIONS : 


* 


NONINVERTING INPUT 
INVERTING INPUT 


| 
“§ | | POSITIVE POWER SUPPLY 
2 | | | NEGATIVE POWER SUPPLY 
= | | | | OPEN COLLECTOR OUTPUT 
“ ee Nae Ei aa 
-SUBCKT TLC354 se eee De 
* 
Fl BS FES 
IEE 3° 7 - De 100.05B-6 
VEG ah DG sto 
Vi2.-22...2°.DC 475 
Ql oS ae 7 ON 
Q2 8 22 7 QIN 
Q3 9 8 4 QMO 
Q4 8 8 4 QMI 
-MODEL QIN PNP(IS=800.0E-18 BF=10.00E6) 
-MODEL QMI NPN(IS=800.0E-18 BF=1002) 
-MODEL QMO NPN(IS=800.0E-18 BF=1000 CJC=1E-15 TR=403.7E-9) 
E1 Le Se 
v1 LO tL DC: 
Q5 a 2s 2 4 OOS 
-MODEL QOC NPN(IS=800.0E-18 BF=507.1 CJC=1E-15 TF=842.6E-12 TR=271.4E-9) 
DP 4 3 DX 
RP 3 4 -105E3 
-MODEL DX D(IS=800.0E-18) 
a 
- ENDS 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by TI as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 
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XAS wp 
INSTRUMENTS 


POST OFFICE BOX 655303 « DALLAS, TEXAS 75265 


@ Push-Pull CMOS Output Drives Capacitive € 
Loads Without Pullup Resistor 


e Low Power... 100 u.W Typ at5 V 


e Fast Response Time... 2.5 us Typ With 
5-mV Overdrive a 


including the First 30 Days 
On-Chip ESD Protection 


e Single-Supply Operation: 
TLC3702M...4Vto16V 
TLC37021...3Vto16V 
TLC3702C ...3Vto16V 


macromodel — applies to TLC3702, TLC3704 


e+ ¢ ¢ ¢ & & & & HF & 


-SUBCKT TLC3702 


* 


Fl 


FOUT 30 5 POLY(1) (V1) 4E-3 -40 
ROL; 30 0 POLY C). (S707 .7o 2 
DO1 5 


IEE 
vil 
vViI2 
Ql 
Q2 
Q3 
Q4 

- MODEL 

- MODEL 

- MODEL 
El 
v1 


TLC3702 VOLTAGE COMPARATOR “MACROMODEL” SUBCIRCUIT 
CREATED USING PARTS VERSION 4.03 ON 03/14/90 AT 10:09 
REV (N/A) 

NOTE: COMPONENTS ADDED TO SIMULATE ACTIVE PULL-UP 
CONNECTIONS : 


NONINVERTING INPUT 
| INVERTING INPUT 
| | POSITIVE POWER SUPPLY 
| | | NEGATIVE POWER SUPPLY 
es Soak OUTPUT 
ee ei 
5 eae ee 
Det ye ak 
; THESE COMPONENTS 
;ADDED TO SIMULATE 
30 Dx ;ACTIVE PULL-UP 
3 7 DC 100.0E-6 
21° "3 te 75 
a2. See STS 
9 21 7 QIN 
S:22. 7:08 
9 8 4 QMO 
8 8 4 QMI 
QIN PNP(IS=800.0E-18 BF=10.00E6) 
QMI NPN(IS=800.0E-18 BF=1002) 
QMO NPN(IS=800.0E-18 BF=1000 CJC=1E-15 TR=807.4E-9) 
40: 6. > a oS 
10 11 Dc 0 
S 2%. *€° 666 


QOC NPN(IS=800.0E-18 BF=1.810E3 CJC=1E-15 TF=1.357E-9 TR=1.129E-6) 


4 3 Dx 
4 -70E3 
DX D(IS=800.0E-18) 


TLC€3702 
COMPARATOR MACROMODEL 
LEVEL-! MACROMODEL 


AUGUST 1991 


High Input Impedance . . . 1012 » Typ 


e Input Offset Voltage Change at Worst Case 
Input Condition Typically 0.23 .V/Month, 


Macromodels, simulation models, or other models 
provided by Ti, directly or indirectly, are not 
warranted by Ti as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 


TEXAS 4) 
INSTRUMENTS 
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3-187 


Level-| Macromodels = 


SJ/PPOWOIDSSW |-|SA9"] = 


TLC3704 
COMPARATOR MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


e Push-Pull CMOS Output Drives Capacitive e High Input Impedance... 10!20 Typ 


Loads Without Pullup Resistor, lg = +8 mA e Input Offset Voltage Change at Worst Case 


e Low Power...200 uW Typ at5 V Input Condition Typically 0.23 uV/Month 


e Fast Response Time... 2.5 us Typ With 5-mV Including the First 30 Days 


Overdrive @ On-Chip ESD Protection 
e Single Supply Operation: 
TLC3704M...4V to16V 


TLC37041...3V to16V 
TLCD3704C ...3V to16V 


macromodel — applies to TLC3702, TLC3704 


* TLC3704 VOLTAGE COMPARATOR “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS VERSION 4.03 ON 03/14/90 AT 10:09 

* REV (N/A) 

* NOTE: COMPONENTS ADDED TO SIMULATE ACTIVE PULL-UP 

* CONNECTIONS: NONINVERTING INPUT 

™ | INVERTING INPUT 

= | | POSITIVE POWER SUPPLY 

e | | | NEGATIVE POWER SUPPLY 

* | | | | OPEN COLLECTOR OUTPUT 

sg bs ae 

-SUBCKT TLC3704 1234 5 

* 
Fl pia ia Ma 
FOUT 30 5 POLY(1) (V1) 4E-3 -40 ; THESE COMPONENTS 
E01 30 0 POLY(1) (3,.90)}..-,75.1 ; ADDED TO SIMULATE 
DO. 3 30°. Bs ;ACTIVE PULL-UP 


IEE 3 7 DC 100.0E-6 
3 a a Fae bt See ice» adaerey 
Whe RA Sete TO 
Qi a ee” i Orme Ba 2 


Q2 8 22 7 QIN 
Q3 9 8 4 QMO 
Q4 8 8 4 QMI 


-MODEL QIN PNP(IS=800.0E-18 BF=10.00E6) 
-MODEL QMI NPN(IS=800.0E-18 BF=1002) 
-MODEL QMO NPN(IS=800.0E-18 BF=1000 CJC=1E-15 TR=807.4E-9) 
El gs; oe 
v1 10° i152DC° 0 
Q5 § 11 4 Qoce 
-MODEL QOC NPN(IS=800.0E-18 BF=1.810E3 CJC=1E-15 TF=1.357E-9 TR=1.129E-6) 
DP 4 3 Dx 
RP 3 4 -70E3 
-MODEL DX D(IS=800.0E-18) 


Macromodels, simulation models, or other models 


| pls, : Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not v] 
warranted by Tl as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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2Vto18V 


@ Low Supply Current Drain 
150 WA Typ at 5 V 


@ Built-in ESD Protection 


@ High Input Impedance... 10120 Typ 


e Wide Range of Supply Voltages 


TLC372 
COMPARATOR MACROMODEL 
LEVEL-! MACROMODEL 


AUGUST 1991 


Single- or Dual-Supply Operation @ Input Offset Voltage Change at Worst-Case 
Input Condition Typically 0.23 wV/Month, 
Including the First 30 Days 


e Common-Mode Input Voltage Range Includes 


Ground 


@ Outputs Compatible With TTL, MOS, and 


CMOS 


@ Stabile Low Input Offset Voltage 


macromodel — applies to TLC372, TLC374 


* TLC372 VOLTAGE COMPARATOR 


“MACROMODEL” SUBCIRCUIT 


e Pin-Compatible With LM393 


* CREATED USING PARTS VERSION 4.03 ON 03/15/90 AT 16:15 


* REV (N/A) 


* CONNECTIONS : NONINVERTING INPUT 


* 


INVERTING INPUT 


| 

* | | POSITIVE POWER SUPPLY 
= | | | NEGATIVE POWER SUPPLY 
* | | | | OPEN COLLECTOR OUTPUT 
* SS Si eee | 
.SUBCKT TLC372 io S23 
* 

Fl Ree et = Be 

IEE 3 7 DC 100.0E-6 

Wan 2S. 3 Pe eS 

Mias! 2o. 3 Be aS 

Ql 9 41° 7. GIN 

Q2 8 22 7 QIN 

Q3 9 8 4 QMO 


Q4 8 8 4 QMI 
-MODEL QIN PNP(IS=800.0E-18 
-MODEL QMI NPN(IS=800.0E-18 


BF=10.00E6) 
BF=1002) 


-MODEL QMO NPN(IS=800.0E-18 BF=1000 CJC=1E-15 TR=403.7E-9) 


El eG: eee ee ee eta | 
v1 0 33° DE 0 
Q5 Seld, 4-006 


-MODEL QOC NPN(IS=800.0E-18 BF=507.1 CJC=1E-15 TF=842.6E-12 TR=271.4E-9) 


DP 4 3 Dx 
RP 3 4 -105E3 
-MODEL DX D(IS=800.0E-18) 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by Tl as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 
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INSTRUMENTS 
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3-189 


Level-| Macromodels fee 


SJOPOWOIDPHY |-|9AI7 By 


TLC374 
COMPARATOR MACROMODEL 
LEVEL-| MACROMODEL 


AUGUST 1991 


@ Single- or Dual-Supply Operation @ Stable Low Input Offset Voltage 
e Wide Range of Supply Voltage @ Input Offset Voltage Change at Worst-Case 
2Vto18V Input Conditions Typically 0.23 1 V/Month, 
@ Low Supply Current Drain 0.3 mA RGIS the Het eaaeee 
Typ at5 V @e Common-Mode Input Voltage Range Inciudes 
e Built-In ESD Protection Gane 
High Input Impedance... 1012 Typ 8 alae Compatible With TTL, MOS, and 


Low Input Bias Current... 5 pA Typ 


e Pin-Compatible With LM339 


macromodel — applies to TLC372, TLC374 


* TLC374 VOLTAGE COMPARATOR 


“MACROMODEL” SUBCIRCUIT 


* CREATED USING PARTS VERSION 4.03 ON 03/15/90 AT 16:15 
* REV (N/A) 


* CONNECTIONS : 


* 


NONINVERTING INPUT 
INVERTING INPUT 


» | | POSITIVE POWER SUPPLY 
- | | | NEGATIVE POWER SUPPLY 
| | | | OPEN COLLECTOR OUTPUT 
ps Pi Re ae 
-SUBCKT TLC374 1: 2:336-5 
* 
F1 So Eo 
IEE 3 7 DC 100.0E-6 
Wad Od 42 FS 
Wis: 20: owe: 695 
Qi 9° 2a 7 GIN 
Q2 8:22 — 7: GIN 
Q3 9 8 4 QMO 
Q4 8 8 4 QMI 
-MODEL QIN PNP(IS=800.0E-18 BF=10.00E6) 
-MODEL QMI NPN(IS=800.0E-18 BF=1002) 
-MODEL QMO NPN(IS=800.0E-18 BF=1000 CJC=1E-15 TR=403.7E-9) 
El is Se ra: Bere ee & 
v1 1041 De HD 
Q5 5 43-4 oe 
-MODEL QOC NPN(IS=800.0E-18 BF=507.1 CJC=1E-15 TF=842.6E-12 TR=271.4E-9) 
DP 4°" SDE 
RP 3 4 -105E3 
-MODEL DX D(IS=800.0E-18) 
* 
. ENDS 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by Ti as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 
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TEXAS 4 
INSTRUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


| TLC393 
COMPARATOR MACROMODEL 
LEVEL-] MACROMODEL 


AUGUST 1991 


Low Power... 100 u.W Typ at5 V e High Input impedance... 10'? QO Typ 


@ Fast Response Time... 2.5 ws Typ With @ Input Offset Voltage Change at Worst Case 
5-V Overdrive Input Condition Typically 0.23 wV/Month 
@ Single Supply Operation: including the First 30 Days 


TLC339M...4Vto16V @e On-Chip ESD Protection 
TLC3391...3Vto16V 
TLC339C ....3Vto16V 


macromodel — applies to TLC393 


* TLC393 VOLTAGE COMPARATOR “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS VERSION 4.03 ON 03/13/90 AT 14:18 
* REV (N/A) 

* CONNECTIONS : NONINVERTING INPUT 

. INVERTING INPUT 


| 

“A | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
* ! | | | OPEN COLLECTOR OUTPUT 
* Fae Ses Sas ee 
-SUBCKT TLC393 ye tee oo 
& 

Fil Smee. far St Ee 

IEE 3.7 DC 100.0E-6 

Wie an fk DE TS 

Vie ania Meu 1S 

Ql 921-7 QIN 

Q2 8 22 7 QIN 

Q3 9 8 4 QMO 

Q4 8 8 4 QMI 


-MODEL QIN PNP(IS=800.0E-18 BF=10.00E6) 
-MODEL QMI NPN(IS=800.0E-18 BF=1002) 
-MODEL QMO NPN(IS=800.0E-18 BF=1000 CJC=1E-15 TR=1.304E-6) 
El 4: ae a eae eae | 
v1 a0 2h. DO -0 
Q5 S32." &00€ 
-MODEL QOC NPN(IS=800.0E-18 BF=324.6 CJC=1E-15 TF=1.435E-9 TR=1.046E-6) 
DP 4 3 Dx 
RP 3. 4 -71E3 
»-MODEL DX D(IS=800.0E-18) 


- ENDS 
Macromodels, simulation models, or other models x Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i] 
warranted by Tl as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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TLE2425 
BUILDING BLOCK MACROMODEL 


LEVEL-1 MACROMODEL 
AUGUST 1991 
e 2.5 V Virtual Ground for 5-V GND Analog e Excellent Regulation Characteristics 
Systems Output Regulation = 80 pV Typ, 
: ; lo = 0 mAto 10mA 
e Self Contained 3-Terminal TO-226AA eS) 
Package input Regulation = 30 ,V/V Typ 
@ High Output Current Capability © Mole Voltage, (sae mae 
‘ * at 10Hz to 10kHz 
Sink...10mA 
Source...10mA @ Low Impedance Output...0.008 2 Typ 


@ Micropower Operation ...250 yA 


macromodel — applies to TLE2425 


* TLE2425 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/21/90 AT 13:51 
* REV (N/A) SUPPLY VOLTAGE: 5 V 
* CONNECTIONS: INPUT 
* | COMMON 
* | | OUTPUT 
* ile eee 
~SUBCKT TLE2425 3 4.5 
*OPAMP SECTION 
C1 11 12 21.66E-12 VLN 0 92 DC 30 
C2 6 7 30.00E-12 RFB 5 2 1K 
DC 5 53 Dx RIN 30 1 1K 
DE 54 5 DX RCOM 34 4 .1 
DLP 90 91 Dx 
DLN 92 90 Dx *REGULATOR SECTION 
DP 4.3 +Dx RG1 30 0 20MEG 
EGND 99 0 POLY(2) (3,0) (4,0) RG2 30 31 .2 
a ae ee RG3 31 35 400K 
FB 7 99 POLY(5) VB VC VE VLP VLN RG4 35 34 411K 
+ 0 74.8E6 -10E6 10E6 10E6 -10E6 RG5 31 36 25MEG 
GA 6 011 12 320.4E-6 HREG 31 32 POLY(2) VPSET VNSET 0 1E2 
GCM 0 610 99 1.013E-9 + 1E2 
HLIM 90 O VLIM 1K VREG 32 33 DC O V 
IEE 3 10 DC 24.05E-6 EREG 33 34 POLY(1) (36,34) 1.23 1 
Q1 tt -2-'3-os VADJ 36 34 1.27V 
Q2 ne Was Wee Fe HPSET 37 0 VREG 1.030E3 
R2 6 9 100.053 VPSET 38 0 DC 20 V 
Res: 4-12 3.32383 HNSET 39 0 VREG 6.11E5 
RO2. 4.12 3.32183 VNSET 40 0 DC -20 V 
RE1 13 10 963.4 DSUB 4 34 Dx 
RE2 14 10 963.4 DPOS 37 38 Dx 
REE 10 99 8.316E6 DNNEG 40 39 DX 
RO1 8 5 63 -MODEL DX D(IS=800.0E-18) 
RO2 7 99 62 -MODEL QX PNP(IS=800.0E-18 BF=480) 
RP 3 4 34.25E3 . ENDS 
VB 5: .2756:9 
vc 3.-53.DC 1.400 


VE 54 4 pe 1.400 
Viele: 3 = SDS} 
Wee SL" ODS 30 


Macromodels, simulation models, or other models . Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not | 

warranted by TI as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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TLC251C (HIGH BIAS) 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-II MACROMODEL 


AUGUST 1991 


e Wide Range of Supply Voltages @ Common-Mode Input Voltage Range Includes 
1.4Vto16V the Negative Rail 


e True Single-Supply Operation @ LowNoise ... 30 nV/\Hz Typ at 1 kHz 


macromodel — applies to TLC251, TLC251A, TLC251B 


* TLC251H OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/26/90 AT 13:51 
* REV (N/A) SUPPLY VOLTAGE: 1.4 V 

* CONNECTIONS : NONINVERTING INPUT 

. INVERTING INPUT 


Level-Il Macromodels ca 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
* lL bb opregr 
* Cal Se eo ee 
.SUBCKT TLC251H 12345 
* 
Ct 84 2 3. 3768-33 RCM 84 81 1K 
C2 6 7 20.00E-12 RN1 88 0 42E3 
CPSR 85 86 79.6E-9 ROl1 8 5 75 
DCM+ 81 82 Dx RO2 7 99 175 
DCM- 83 81 Dx RSS 10 99 1.00059 
pc 5 53 DX VAD 60 4 -.4 
DE 54 5 Dx VCM+ 82 99 -.95 
DLP 90 91 Dx VCM- 83 99 -.25 
DLN 92 90 Dx VB os: 8 De 2 
DP 4-3. DX vO 3-53 °pc° 1.2 
ECMR 84 99 (2,99) 1 VE Sa: 4 DC -.495 
EGND 99 0 POLY(2) (3,0) (4,0) VLIMN:--7 8 De 6 
4°0;5°5 VLP .91 0 Dc 15 
EPSR 85 0 POLY(1) (3,4) -9.24E-6 VLN O 92 DC 15 
+ 6.6E-6 VPSR 0 86 DC 0 
ENSE 89 2 POLY(1) (88,0) 1.1E-3 1 -MODEL DX D(IS=800.0E-18) 
FB 7 99 POLY(6) VB VC VE VLP VLN .MODEL JX PJF(IS=500.0E-15 BETA=399.5E-6 
+ VPSR 0 4.871E6 -6E6 6E6 6E6 -6E6 + VTO=-.009 KF=1.75E-16) 
+ 2.754E6 . ENDS 
GA 6 011 12 6.321E-6 


GCM 0 6 10 99 185.6E-11 

GPSR 85 86 (85,86) 100E-6 

GRD1 60 11 (60,11) 6.321E-6 

GRD2 60 12 (60,12) 6.321E-6 

HLIM 90 O VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 
+ 0 1E2 1E2 

IRP 3 4 149.8E-6 

Iss 3 10 DC 200.0E-9 

ItIO0 2 0-.1E-12 

ea. 88 18-21 

J1 Lit 89-30. x 

J2 ta -O0. 30 - a 

R2 6° 9 100.0E3 


provided by Tl, directly or indirectly, are not 
warranted by TI! as fully representing all of the 
specifications and operating characteristics of the 


TEXAS 
semiconductor product to which the model relates. INST RUM ENTS 
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Macromodels, simulation models, or other models i Copyright © 1991, Texas Instruments Incorporated 
ai 
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TLC251C (HIGH BIAS) 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-II MACROMODEL 


AUGUST 1991 


e Wide Range of Supply Voltages @e Common-Mode Input Voltage Range Includes 
1.4Vto16V the Negative Rail 
e True Single-Supply Operation e LowNoise ... 30 nV/VHz Typ at 1 kHz 


macromodel — applies to TLC251, TLC251A, TLC251B 
* TLC251H OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/02/90 AT 13:32 
* REV (N/A) 


SUPPLY VOLTAGE: +5 V 


* CONNECTIONS : NONINVERTING INPUT 
* | INVERTING INPUT 
. | | POSITIVE POWER SUPPLY 
1 | | | NEGATIVE POWER SUPPLY 
| | | | OuTpuT 
. ie wo Ge Ee, 
sSUBPECRT TLEZ51H 1 .2.354-5 
* 
Ci td a2. SSiE-1zZ RCM 84 81 1K 
C2 6 7 20.00E-12 RN1 88 0 42E3 
CPSR 85 86 79.6E-9 RO1 8 5 250 
DCM+ 81 82 DX RO2 799 75 
DCM- 83 81 Dx RSS 10 99 2.22256 
DC 59 53 DK VAD 60 4 -.6 
DE 54 5 DK VCM+ 82 99 3.4 
DLP 90 91 Dx VCM- 83 99 -4.6 
DLN 92 90 DX VB 9 0 DC 0 
DP 64 «63 «Ok vc 3 53 DC 2.05 
ECMR 84 99 (2,99) pi VE SA. 4 pe’. -65 
EGND 99 0O POLY(2) (3,0) (4,0) VLIM 7 8 DC 0 
eM Soe <0 VLP 91 0 DC 15 
EPSR 85 0 POLY(1) (3,4) -82.6E-6 VLN 0 92 DC 15 
+ 8.26E-6 VPSR 0 86 DC 0 
ENSE 89 2 POLY(1) (88,0) 1.1E-3 1 .MODEL DX D(IS=800.0E-18) 
FB 7 99 POLY(6) VB VC VE VLP VLN -MODEL JX PJF(IS=500.0E-15 BETA=593.1E-6 
+ VPSR 0 1.635E6 -4E6 4E6 4E6 -4E6 + VTO=-.215 KF=1.75E-16) 
oS. Laos _ENDS 
GA 6 01112 163.4E-6 
GCM 0 6 10 99 13.04E-9 
GPSR 85 86 (85,86) 100E-6 
GRD1 60 11 (60,11) 1.634E-4 
GRD2 60 12 (60,12) 1.634E-4 
HLIM 90 O VLIM 1K 
HCMR 80 1 POLY(2) VCM+ VCM- 
+ 0 1E2 1E2 
IRP 3 4 910E-6 
Iss 3 10 DC 90.00E-6 
IlO 2 0: 1E=-12 
I1 88 O 1E-21 
J1 a1. SS 10 dz 
J2 42>. 80 20 Js 
R2 6 9 100.0E3 
Macromodels, simulation models, or other models . Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not Hig 
een, te neta eee TEXAS 
qraieouiucior product to which the model relates. INST RUM ENTS 
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TLC251C (LOW BIAS) 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-II MACROMODEL 


AUGUST 1991 
@ Wide Range of Supply Voltages e@ Common-Mode Input Voltage Range Includes 
1.4Vto 16V the Negative Rail 
e@ True Single-Supply Operation @ Equivalent Input Noise Voltage ... 70 nV/VHz 
Typ at 1 kHz 


macromodel — applies to TLC251, TLC251A, TLC251B 


* TLC251L OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/26/90 AT 09:06 
* REV (N/A) SUPPLY VOLTAGE: 1.4 V 

* CONNECTIONS : NONINVERTING INPUT 

ud INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
43 Ef a OneProe 
* ab oon Sas er 
.SUBCKT TLC251L 123 45 
* 
C1 11 12 10.00E-12 RCM 84 81 1K 
GS 6 7 20.00E-12 RN1 88 0 42E3 
CPSR 85 86 79.6E-9 ROl | 6 5°75 
DCM+ 81 82 DX : RO2 7 99 175 
DCM- 83 81 Dx RSS 10 99 10.00E9 
DC 5 53 Dx VAD 60 4 -.6 
pe: 54° 8S DE VCM+ 82 99 -.95 
DLP 90 91 Dx VCM- 83 99 -.25 
DLN 92 90 Dx VB § 0 Dc 0 
DP 4 3 DX VC 3.53: Do 2. 196 
ECMR 84 99 (2,99) 1 VE ° Sa. 4 pe 7500 
EGND 99 0 POLY(2) (3,0) (4,0) VLIM 7 8 DC 0 
0 5° aS VLP 91 0 DC 15 
EPSR 85 0 POLY(1) (3,4) -9.24E-6 VLN 0 92 DC 15 
+ 6.6E-6 VPSR 0 86 DC 0 
ENSE 89 2 POLY(1) (88,0) 1.1E-3 1 .MODEL DX D(IS=800.0E-18) 
FB 7 99 POLY(6) VB VC VE VLP VLN .MODEL JX PJF(IS=500.0E-15 BETA=127.9E-6 
+ VPSR 0 51.84E6 -6E6 6E6 6E6 -6E6 + VTO=.003 KF=1.75E-16) 
+ 5.388E6 . ENDS 
GA 6 011 12 1.131E-6 


GCM 0 6 10 99 325.3E-12 

GPSR 85 86 (85,86) 100E-6 

GRD: 60.11 (60,11) 1.131E-6 

GRD2 60 12 (60,12) 1.131E-6 

HLIM 90 O VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 
+ 0 1E2 1E2 

IRP 3 4 4.98E-6 

Iss 3.10 De 20.-00E-9 

LILO 2:0 1E-12 

Ii. 88:0 1B=+21 

J1 42°: 89. 30 VS 

J2 22 = 80: 10: ax 


R2 6.- 9.2100. GE3 
Macromodels, simulation models, or other models P Copyright © 1991, Texas Instruments Incorporated 
provided by Ti, directly or indirectly, are not #, 
warranted by Tl as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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TLC251C (LOW BIAS) 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-II MACROMODEL 


AUGUST 1991 


e Wide Range of Supply Voltages e Common-Mode Input Voltage Range Includes 
1.4Vto16V the Negative Rail 
e@ True Single-Supply Operation e Equivalent Input Noise Voltage ... 70 nV/VHz 
Typ at 1 kHz 


macromodel — applies to TLC251, TLC251A, TLC251B 


* TLC251L (LOW BIAS) OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 07/03/90 AT 09:57 

* REV (N/A) SUPPLY VOLTAGE: +5 V 

* CONNECTIONS: NONINVERTING INPUT 

= INVERTING INPUT 


» | | POSITIVE POWER SUPPLY 
x | | | NEGATIVE POWER SUPPLY 
* | 1° -Pegreur 
* Biga Se Se 
.SUBCKT TLC251L 123 4 5 
* 
Cz. 11 12 10.73E-12 RCM 84 81 1K 
C2 6 7 20.00E-12 RN1 88 0 220E3 
CPSR 85 86 79.6E-9 ROL 8 5-75 
DCM+ 81 82 Dx RO2 7 99 75 
DCM- 83 81 Dx RSS 10 99 250.0E6 
DC 5 53 Dx VAD 60 4 -.4 
DE 54 5 Dx VCM+ 82 99 3.45 
DLP 90 91 Dx VCM- 83 99 -4.62 
DLN 92 90 Dx VB 9 40--DC::0 
DP 4 3 Dx ve 3 53 DC 1.95 
ECMR 84 99 (2,99) 1 VE 54 4 pc .55 
EGND 99 0O POLY(2) (3,0) (4,0) VLIM 7 8 DC 0 
0° 35.:.5 VLE '°-92 0 DE. 25 
EPSR 85 0 POLY(1) (3,4) -71E-6 VLN 0 92 DC 15 
+ 7.1E-6 VPSR 0 86 DC 0 
ENSE 89 2 POLY(1) (88,0) 1.1E-3 1 .MODEL DX D(IS=800.0E-18) 
FB 7 99 POLY(6) VB VC VE VLP VLN -MODEL JX PJF(IS=500.0E-15 BETA=197E-6 
+ VPSR 0 399.7E6 -50E7 50E7 50E7 + VTO=.016 KF=1.35E-17) 
+ -50E7 399E6 . ENDS 


GA 6 0.11 12 12.57E-6 

GCM 0 6 10 99 716 .3E-12 

GPSR 85 86 (85,86) 100E-6 

GRD1 60 11 (60,11) 1.257E-5 

GRD2 60 12 (60,12) 1.257E-5 

HLIM 90 O VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 
+ 0 1E2 1E2 

IRP 3 4 9.2E-6 

Iss 3 10 DC 800.0E-9 

IIO0 2 0 1E-12 

Ii 88,0 1E-21 

J1 ta, 89-10 9x 

J2 12 80 10 JX 


R2 6 9 100.0E3 
Macromodels, simulation models, or other models . Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not é, 
warranted by Ti as fully representing all of the 


specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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TLO251C (MEDIUM BIAS) 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Il MACROMODEL 


AUGUST 1991 


@ Wide Range of Supply Voltages e Common-Mode input Voltage Range Includes 
1.4Vto16V the Negative Rail 
e True Single-Supply Operation e Low Noise ... 38 nV/VHz Typ at 1 kHz 


macromodel — applies to TLC251, TLC251A, TLC251B 


* TLC251M OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/02/90 AT 15:30 
* REV (N/A) SUPPLY VOLTAGE: +5 V 

* CONNECTIONS : NONINVERTING INPUT 

* INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
. | | | | ourputT 
* Oe he oe 
.SUBCKT TLC251M 12345 
* 
et 11 12 11.09E-12 RN1 88 0 77E3 
G2 6 7 30.00E-12 RO1 8 5 200 
CPSR 85 86 79.6E-9 RO2 7 99 75 
DCM+ 81 82 Dx RSS 10 99 11.11E6 
DCM- 83 81 Dx VAD 60 4 -.4 
DC 5 53 DX VCM+ 82 99 3.46 
DE 54 5 DX VCM- 83 99 -4.64 
DLP 90 91 Dx VB a O°" 9 
DLN 92 90 Dx vc 3 53 DC 2.05 
DP ree ie 3 VE 54° 4 C565 
ECMR 84 99 (2,99) 1 VLIM 7 2-8: De -0 
EGND 99 0 POLY(2) (3,0) (4,0) VLP 91 0 DC 15 
+ 0 .5-;5 VLN 0 92 DC 15 
EPSR 85 0 POLY(1) (3,4) -748E-6 VPSR 0 86 DC 0 
+ 74.8E-6 -MODEL DX D(IS=800.0E-18) 
ENSE 89 2 POLY(1) (88,0) 1.1E-3 1 -MODEL JX PJF(IS=500.0E-15 BETA=987.0E-6 
FB 7 99 POLY(6) VB VC VE VLP VLN + VTO=-.035 KF=1.55E-16) 
+ VPSR 0 19.77E6 -20E6 20E6 20E6 .ENDS 


+ -20E6 19.8E6 
GA 6 011 12 94.25E-6 
GCM 0 6 10 99 7.504E-9 
GPSR 85 86 (85,86) 100E-6 
GRD1 60 11 (60,11) 9.425E-5 
GRD2 60 12 (60,12) 9.425E-5 
HLIM 90 O VLIM 1K 
HCMR 80 1 POLY(2) VCM+ VCM- 
+ 0 1E2 1E2 
IRP 3 4 132E-6 
Iss 3 10 DC 18.00E-6 
II0 2 0 1E-12 
I1 88 0 1E-21 
J1 L169 163% 
J2 12 80 10 JX 
R2 6 9 100.0E3 
RCM 84 81 1K 


Macromodels, simulation models, or other models z Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not 4 

warranted by Ti as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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TLE252C 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-I] MACROMODEL 


AUGUST 1991 
e A-Suffix Versions Offer 5-mV Vig e True Single-Supply Operation 
e B-Suffix Versions Offer 2-mV Vig @ Common-Mode Input Voltage Includes the 
Negative Rail 


@ Wide Range of Supply Voltages 
1.4Vto16V e LowNoise ... 25 nV/VHz Typ atf = 1 kHz 


macromodel — applies to TLC252, TLC252A, TLC252B 


* TLC252C OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/26/90 AT 13:51 
* REV (N/A) SUPPLY VOLTAGE: 1.4 V 

* CONNECTIONS: NONINVERTING INPUT 

oad INVERTING INPUT 


| 
= | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
, Pe ee Be ee ge 
* ee ge ae 
;SUBCKT TLC252C 12:°3°4 5 
* 
Ct 11 12 5.774E-12 R2 6 9 100.053 
C2 6 7 20.00E-12 RCM 84 81 1K 
CPSR 85 86 79.6E-9 RN1 88 0 42E3 
DCM+ 81 82 Dx RO1 i Rae 
DCM- 83 81 DX RO2 7 99 175 
DC 5 53 Dx RSS 10 99 1.000E9 
DE 54 5 Dx VAD 60 4 -.4 
HEP. 80:.-3t: Es VCM+ 82 99 -.95 
DLN 92 90 Dx VCM- 83 99 -.25 
DP 4-3. DE VB 9: 0 Be.0 
ECMR 84 99 (2,99) 1 VO 3 °53-DC' tsa 
EGND 99 0 POLY(2) (3,0) (4,0) VE 54 4 DC .495 
a eg > ae VLIM 7 8 DC 0 
EPSR 85 0 POLY(1) (3,4) -9.24E-6 VLP 91. 0. De: 415 
+ 6.6E-6 VLN 0 92 DC 15 
ENSE 89 2 POLY(1) (88,0) 1.1E-3 1 VPSR 0 86 DC 0 
FB 7 99 POLY(6) VB VC VE VLP VLN -MODEL DX D(IS=800.0E-18) 
+ VPSR 0 4.871E6 -6E6 6GE6 6E6 -6E6 .MODEL JX PJF(IS=500.0E-15 BETA=399.5E-6 
+° 2. 754E6 + VTO=-.009 KF=1.75E-16) 
GA 6 011 12 6.321E-6 . ENDS 


GCM 0 6 10 99 185.6E-11 

GPSR 85 86 (85,86) 100E-6 

GRD1 60 11 (60,11) 6.321E-6 

GRD2 60 12 (60,12) 6.321E-6 

HLIM 90 O VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 
+ 0 1E2 1E2 

IRP .3 4 149.8E-6 

Iss 3 10 DC 200.0E-9 

TIO 2.0 1E-12 

I1 88 0. 1E-21 

J1 dt 89 10; 3x 

J2 12 80 10 JX 


Macromodels, simulation models, or other models Z Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not ] 

warranted by TI as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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TLE252C 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Il MACROMODEL 


AUGUST 1991 


e A-Suffix Versions Offer 5-mV Vio @ True Single-Supply Operation 
e B-Suffix Versions Offer 2-mV Vio e Common-Mode Input Voltage Includes the 
Negative Rail 


@ Wide Range of Supply Voltages 
1.4Vto16V @ LowNoise ... 25 nV/VHzTypatf = 1 kHz 


macromodel — applies to TLC252, TLC252A, TLC252B 


* TLC252C OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/02/90 AT 13:32 
* REV (N/A) SUPPLY VOLTAGE: +5 V 

* CONNECTIONS : NONINVERTING INPUT 

* INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
: | Poe) oun 
* Pat ht 
.SUBCKT TLC252C 123 45 
* 
Ci. 21 12 2.591B-12 R2 6 9 100.0E3 
C2 6 7 20.00E-12 RCM 84 81 1K 
CPSR 85 86 79.6E-9 RN1 88 0 42E3 
DCM+ 81 82 Dx RO1 8 5 250 
DCM- 83 81 Dx RO2 7 99 75 
DC 5 53 Dx RSS 10 99 2.222E6 
DE 54 5 Dx VAD 60 4 -.6 
DLP 90 91 Dx VCM+ 82 99 3.4 
DLN 92 90 Dx VCM- 83 99 -4.6 
DP 4 3 Dx VB 3s .0..0C 6 
ECMR 84 99 (2,99) 1 VC. 3°53: DC 2.05 
EGND 99 0 POLY(2) (3,0) (4,0) VE 54 4 DC .65 
+0 .5 .5 VYLIa 7 Spe oO 
EPSR 85 0 POLY(1) (3,4) -82.6E-6 VLP...91 .0 De 15 
+ 8.26E-6 VLN 0 92 DC 15 
ENSE 89 2 POLY(1) (88,0) 1.1E-3 1 VPSR 0 86 DC 0 
FB 7 99 POLY(6) VB VC VE VLP VLN .MODEL DX D(IS=800.0E-18) 
+ VPSR 0 1.635E6 -4E6 4E6 4E6 -4E6 .MODEL JX PJF(IS=500.0E-15 BETA=593.1E-6 
+ 5.135E7 + VTO=-.215 KF=1.75E-16) 
GA 6 011 12 163.4E-6 . ENDS 


GCM 0 6 10 99 13.04E-9 

GPSR 85 86 (85,86) 100E-6 

GRD1 60 11 (60,11) 1.634E-4 

GRD2 60 12 (60,12) 1.634E-4 

HLIM 90 O VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 
+ 0 1E2 1E2 

IRP 3 4 910E-6 

Iss 3 10 DC 90.00E-6 

IIO 2 0 1E-12 

I. oe. 0 1B-2t 

J1 £2 89.10 JX 

J2 12 80 10 JX 


Macromodels, simulation models, or other models . Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not ] 

warranted by Ti as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 4-9 


Level-ll Macromodels > 


SJOPOWOIIEW |]-|OAO7 a 


TLO254C 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-I] MACROMODEL 


AUGUST 1991 

e A-Suffix Versions Offer 5-mV Vig e True Single-Supply Operation 

e B-Suffix Versions Offer 2-mV Vio @ Common-Mode Input Voltage Includes the 
Negative Rail 


e Wide Range of Supply Voltages 
1.4Vto16V e LowNoise ... 25 nV/VHz Typ atf = 1 kHz 


macromodel — applies to TLC254, TLC254A, TLC254B 


* TLC254C OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/26/90 AT 13:51 


* REV (N/A) SUPPLY VOLTAGE: 1.4 V 
* CONNECTIONS: NONINVERTING INPUT 
* | INVERTING INPUT 
ig | | POSITIVE POWER SUPPLY 
if | | | NEGATIVE POWER SUPPLY 
3 LF eereut 
* aes oy fees Ve 
.SUBCKT TLC254C 12345 
* 
C1 11 12 5.774E-12 R2 6 9 100.053 
C2 6 7 20.00E-12 RCM 84 81 1K 
CPSR 85 86 79.6E-9 RN1 88 0 42E3 
DCM+ 81 82 Dx RO1 8 5 75 
DCM- 83 81 Dx RO2 7 99 175 
DC 5 53 DX RSS 10 99 1.000E9 
DE 54 5 DX VAD 60 4 -.4 
DLP 90 91 DX VCM+ 82 99 -.95 
DLN 92 90 Dx VCM- 83 99 -.25 
DP yes See 3 VB S-6°-DE:0 
ECMR 84 99 (2,99) 1 To 3:.63-30-4-3 
EGND 99 0 POLY(2) (3,0) (4,0) VE 54 4 DC .495 
+0 .5 .5 VLIM 7 8 DC 0 
EPSR 85 0 POLY(1) (3,4) -9.24E-6 Vie -Si>* 6 pe is 
+ 6.6E-6 VLN 0 92 DC 15 
ENSE 89 2 POLY(1) (88,0) 1.1E-3 1 VPSR 0 86 DC 0 
FB 7 99 POLY(6) VB VC VE VLP VLN .MODEL DX D(IS=800.0E-18) 
+ VPSR 0 4.871E6 -6E6 6E6 6E6 -6E6 .MODEL JX PJF(IS=500.0E-15 BETA=399.5E-6 
+ 2.754E6 + VTO=-.009 KF=1.75E-16) 
GA 6 0 11 12 6.321E-6 . ENDS 


GCM 0 6 10 99 185.6E-11 

GPSR 85 86 (85,86) 100E-6 

GRD1 60 11 (60,11) 6.321E-6 

GRD2 60 12 (60,12) 6.321E-6 

HLIM 90 O VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 
+ 0 1E2 1E2 

IRP 3 4 149.8E-6 

Iss 3.10 De 200.0E-9 

IIO 2 0 1E-12 

Ii. 880 1E-21 

J1 ii $9 10. 0x 

J2 i2. » 69-10 ax 


Macromodels, simulation models, or other models Copyright © 1991, Texas Instruments Incorporated 
provided by TI, directly or indirectly, are not ] 

warranted by TI as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


4-10 POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


TLC254C 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-I] MACROMODEL 


AUGUST 1991 


e A-Suffix Versions Offer 5-mV Vio e True Single-Supply Operation 


e B-Suffix Versions Offer 2-mV Vio @ Common-Mode Input Voltage Includes the 
e Wide Range of Supply Voltages regenyn one 
1.4Vto16V e LowNoise ... 25 nV/VHzTypatf = 1 kHz 


macromodel — applies to TLC254, TLC254A, TLC254B 


* TLC254C OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/02/90 AT 13:32 
* REV (N/A) SUPPLY VOLTAGE: +5 V 


* CONNECTIONS: NONINVERTING INPUT 
* | INVERTING INPUT 
* | | POSITIVE POWER SUPPLY a 
* | | | NEGATIVE POWER SUPPLY O 
sa Oe fee ee eae ety cee OD 
* tapas e] 
.SUBCKT TLC254C 12345 = 
- © 
% 
Ci. ~ 43 42 2.59138-12 R2 6 9 100.0E3 s 
C2 6 7 20.00E-12 RCM 84 81 1K _ 
CPSR 85 86 79.6E-9 RN1 88 0 42E3 =e 
DCM+ 81 82 DX RO1 8 5 250 2 
DCM- 83 81 Dx RO2 7 99 75 ® 
DC 5 53 Dx RSS 10 99 2.222E6 ~d 
DE 54 5 Dx VAD 60 4 -.6 
DLP 90 91 Dx VCM+ 82 99 3.4 
DLN 92 90 Dx VCM- 83 99 -4.6 
DP ‘4 x VB c-6- be 6 
ECMR 84 99 (2,99) 1 vc 3 53 DC 2.05 
EGND 99 0 POLY(2) (3,0) (4,0) VE 54 4 DC .65 
6.53 VLIM 7 8 DC 0 
EPSR 85 0 POLY(1) (3,4) -82.6E-6 VLP 91 0 DC 15 
+ 8.26E-6 VLN 0 92 DC 15 
ENSE 89 2 POLY(1) (88,0) 1.1E-3 1 VPSR 0 86 DC 0 
FB 7 99 POLY(6) VB VC VE VLP VLN .MODEL DX D(IS=800.0E-18) 
+ VPSR 0 1.635E6 -4E6 4E6 4E6 -4E6 .MODEL JX PUF(IS=500.0E-15 BETA=593.1E-6 
+ 5.135E7 + VTO=-.215 KF=1.75E-16) 
GA 6 oO 12 42 463. 48-6 . ENDS 


GCM 0° 6 10 S99 I3.04E-9 

GPSR 85 86 (85,86) 100E-6 

GRD1 60 11 (60,11) 1.634E-4 

GRD2 60 12 (60,12) 1.634E-4 

HLIM 90 O VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 
+ 0 1E2 1E2 

IRP 3 4 910E-6 

Iss 3 10 DC 90.00E-6 

II0O 2 0 1E-12 

21°88 0 1B-21 

J1 11. 489-10: Jz 

J2 12 80 10 JX 


Macromodels, simulation models, or other models . Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not ] 

warranted by TI as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 4-11 


SJOPOWOIeW| |]-[2AE7 ~~ 


TLE25L2C 
OPERATIONAL AMPLIFIER 
LEVEL-Il MACROMODEL 


AUGUST 1991 


e A-Suffix Versions Offer 5-mV Vip 8 
e B-Suffix Versions Offer 2-mV Vio 
e Wide Range of Supply Voltages 


1.4Vto 16 V 
e True Single-Supply Operation 


MACROMODEL 


Negative 


macromodel — applies to TLC25L2, TLC25L2A, TLC25L2B 
* TLC25L2C OPERATIONAL AMPLIFIER 


“MACROMODEL” SUBC 


e Equivalent Input Noise Voltage 
Typ atf = 1 kHz 


Common-Mode Input Voltage Includes the 


Rail 
... 68 nVNHz 


IRCUIT 


* CREATED USING PARTS RELEASE 4.03 ON 07/26/90 AT 09:06 


* REV (N/A) 
* CONNECTIONS : 


* 


SUPPLY VOLTAGE: 
NONINVERTING INPUT 
INVERTING INPUT 


1.4 V 


| 
- | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
* |.) fh eeteur 
i aes 
~SUBCKT TLC25L2C 1 2 3 4 5 
1% 
ERA SEER RRC Fal EE SL BN OR AR nS BCE NN SEAT ART EE BLL EY on BIE AM. EERE 
C1 11 12 10.00E-12 J2 12 80 10 dx 
C2 6 7 20.00E-12 R2 6 9 100.0E3 
CPSR 85 86 79.6E-9 RCM 84 81 1K 
DCM+ 81 82 DX RN1 88 0 42E3 
DCM- 83 81 DX RO1  - 
DC Sos. . Ose RO2 7 $3X75 
DE 54 5 DX RSS 10 99 10.00E9 
DLP 90 91 DX VAD 60 4 -.6 
DLN 92 90 DX VCM+ 82 99 -.95 
DP 4 3 DX VCM- 83 99 -.25 
ECMR 84 99 (2,99) 1 VB a QikeO 
EGND 99 0O POLY(2) (3,0) (4,0) vc. 3. -53.De 1.196 
sl, aoe VE 54 4 DC L500 
EPSR 85 0 POLY(1) (3,4) -9.24E-6 VLIM 7 8 DC 0 
+ 6.6E-6 VLP..; 91,-.- 0,.DC..25 
ENSE 89 2 POLY(1) (88,0) 1.1E-3 1 VLN 0.92 DC 15 
FB 7 99 POLY(6) VB VC VE VLP VLN VPSR 0 86 DC 0 
+ VPSR 0 51.84E6 -6E6 6E6 6E6 -6E6 -MODEL DX D(IS=800.0E-18) 
+ 5.388E6 -MODEL JX PJF(IS=500.0E-15 BETA=127 .9E-6 
GA o>: 0 12-12: 2.3338-6 + VTO=.003 KF=1.75E-16) 
GCM 0 6 10 99 325.3E-12 - ENDS 
GPSR 85 86 (85,86) 100E-6 
GRD1 60 11 (60,11) 1.131E-6 
GRD2 60 12 (60,12) 1.131E-6 
HLIM 90 O VLIM 1K 
HCMR 80 1 POLY(2) VCM+ VCM- 
+ 0 1E2 1E2 
IRP 3 4 4.98E-6 
Iss 3 10 DC 20.00E-9 


TIO. 2.0; LE-12 
I1 88 0 1E-21 
J1 a3 BS 10 oe 


Macromodels, simulation models, or other models 
provided by TI, directly or indirectly, are not 


Copyright © 1991, Texas Instruments Incorporated 


warranted by TI as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 
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TEXAS ap 
INSTRUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


TLE25L2C 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-il MACROMODEL 


AUGUST 1991 


A-Suffix Versions Offer 5-mV Vio @ Common-Mode Input Voltage Includes the 


@ B-Suffix Versions Offer 2-mV Vio megane Fe) 
e Equivalent Input Noise Voltage ... 68 nV/VHz 


e Wide Range of Supply Voltages Typ atf = 1 kHz 


14Vto16V 
e True Single-Supply Operation 


macromodel — applies to TLC25L2, TLC25L2A, TLC25L2B 
* TLC25L2C (LOW BIAS) OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 


* CREATED USING PARTS RELEASE 4.01 ON 07/03/90 AT 09:57 
* REV (N/A) SUPPLY VOLTAGE: +5 V a 
* CONNECTIONS: NONINVERTING INPUT 
” | INVERTING INPUT a4 
- | | POSITIVE POWER SUPPLY @ 
* | | | NEGATIVE POWER SUPPLY s 
e Lat tt OprTrur E- 
. Ph bode o 
.SUBCKT TLC25L2C 123 45 oO 
* 4°) 
= 
Gis: 34.4230 -738442 J2-:--12 80 10-Je = 
C2 6 7 20.00E-12 R2 6 9 100.053 @ 
CPSR 85 86 79.6E-9 RCM 84 81 1K a 
DCM+ 81 82 Dx RN1 88 0 220E3 a 
DCM- 83 81 Dx ROL 8 5-975 
DC 5 53 Dx RO2 7 99 75 
DE * 54° 5 DE RSS 10 99 250.0E6 
DLP 90 91 Dx VAD 60 4 -.4 
DLN 92 90 Dx VCM+ 82 99 3.45 | 
DP Yee gh 2 VCM- 83 99 -4.62 
ECMR 84 99 (2,99) 1 VB 9 0 DC 0 
EGND 99 0 POLY(2) (3,0) (4,0) ve 3 53 DC 1.95 
“03538 VE. 987 4 De 455 
EPSR 85 0 POLY(1) (3,4) -71E-6 VLIM 7 8 DC 0 
+ 7.1E-6 VLP 91 0 DC 15 
ENSE 89 2 POLY(1) (88,0) 1.1E-3 1 VLN 0 92 DC 15 
FB 7 99 POLY(6) VB VC VE VLP VLN VPSR 0 86 DC 0 
+ VPSR 0 399.7E6 -50E7 50E7 50E7 .MODEL DX D(IS=800.0E-18) 
+ -50E7 399E6 -MODEL JX PJF(IS=500.0E-15 BETA=197E-6 
GA 6 011 12 12.57E-6 + VTO=.016 KF=1.35E-17) 
GCM 0 6 10 99 716.3E-12 . ENDS 


GPSR 85 86 (85,86) 100E-6 

GRD1 60 11 (60,11) 1.257E-5 

GRD2 60 12 (60,12) 1.257E-5 

HLIM 90 O VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 
+ 0 1E2 1E2 

IRP 3 4 9.2E-6 

Iss 3 10 DC 800.0E-9 

IIo 2 0 1E-12 

Ii 88 0 1E-21 

J1 Li X89 30.9% 


Macromodels, simulation models, or other models a Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not f, 

warranted by Tl as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 4-13 


SJOPOWOIOPW) |]-|OAE7 


TLC25L4C 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Il MACROMODEL 


AUGUST 1991 


e A-Suffix Versions Offer 5-mV Vip e True Single-Supply Operation 
e B-Suffix Versions Offer 2-mV Vio @e Common-Mode Input Voltage Includes the 
Negative Rail 


e Wide Range of Supply Voltages 
1.4Vto16V @ Equivalent Input Noise Voltage ... 68 nV/VHz 
Typ atf = 1 kHz 


macromodel — applies to TLC25L4, TLC25L4A, TLC25L4B 


* TLC25L4C OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/26/90 AT 09:06 
* REV (N/A) SUPPLY VOLTAGE: 1.4 V 

* CONNECTIONS : NONINVERTING INPUT 

* INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
. ee fee ed ay 
* tee SS Ge, ag 
.SUBCKT TLC25L4C 1 2 3 4 5 
* 
C1 11 12 10.00E-12 J2 12 80 10 Jx 
C2 6 7 20.00E-12 R2 6 9 100.0E3 
CPSR 85 86 79.6E-9 RCM 84 81 1K 
DCM+ 81 82 Dx RN1 88 0 42E3 
DCM- 83 81 Dx RO1 8 5 75 
DC 5 53 DX RO2 7 99 175 
DE 54 5 DX RSS 10 99 10.00E9 
DLP 90 91 DX VAD 60 4 -.6 
DLN 92 90 DX VCM+ 82 99 -.95 
DP &° 33 Dx VCM- 83 99 -.25 
ECMR 84 99 (2,99) 1 VB 9: 4 Be x 
EGND 99 0 POLY(2) (3,0) (4,0) vc 3 53 DC 1.196 
+ 0 .5 .5 VE 54 4 Dc .500 
EPSR 85 0 POLY(1) (3,4) -9.24E-6 VLIM 7 8 DC 0 
+ 6.6E-6 VLP 91 0 pe 15 
ENSE 89 2 POLY(1) (88,0) 1.1E-3 1 VLN 0 92 DC 15 
FB 7 99 POLY(6) VB VC VE VLP VLN VPSR 0 86 DC 0 
+ VPSR 0 51.84E6 -6E6 6E6 6E6 -6E6 .MODEL DX D(IS=800.0E-18) 
+ 5.388E6 -MODEL JX PJUF(IS=500.0E-15 BETA=127.9E-6 
GA 6 011 12 1.131E-6 + VTO=.003 KF=1.75E-16) 
GCM 0 6 10 99 325.3E-12 . ENDS 


GPSR 85 86 (85,86) 100E-6 

GRDI 60 11 .(60,11). 1.1318-6 

GRD2 60 12 (60,12) 1.131E-6 

HLIM 90 O VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 
+ 0 1E2 1E2 

IRP 3 4 4.98E-6 

Iss 3 10 DC 20.00E-9 

ItI0 2 0 1E-12 

I1 88 0 1E-21 

J1 a2: 82 10: Jk 


Macromodels, simulation models, or other models 


a Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not f 
warranted by Tl as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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TLE25L4C 


OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-Il MACROMODEL 


AUGUST 1991 


A-Suffix Versions Offer 5-mV Vip @ Common-Mode Input Voltage Includes the 
e B-Suffix Versions Offer 2-mV Vio Negenve oe! 
e Wide Range of Supply Voltages . Noni ine Noise Voltage ... 68 nV/VHz 
1.4Vto 16 V 
e True Single-Supply Operation 


macromodel — applies to TLC25L4, TLC25L4A, TLC25L4B 


* TLC25L4C (LOW BIAS) OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 07/03/90 AT 09:57 


* REV ( 


N/A) SUPPLY VOLTAGE: +5 V 


* CONNECTIONS: NONINVERTING INPUT 


-SUBCKT TLC25L4C 


C2 
CPSR 
DCM+ 
DCM- 
DC 
DE 
DLP 
DLN 
DP 
ECMR 
EGND 
+O: £8 
EPSR 
+ 7.1E- 
ENSE 
FB 7 
+ VPSR 
-50E7 
GA 
GCM 0 
GPSR 
GRD1 
GRD2 
HLIM 
HCMR 
+ 0 1E2 
IRP 3 
Iss 
rIO'-2 
Ii 88 
J1 


+ 


INVERTING INPUT 

POSITIVE POWER SUPPLY 
NEGATIVE POWER SUPPLY 
OUTPUT 


| 

eae 
Men Sa 
ee 
See Be 
r-2--3 


11.12 10.73E-12 J2 12 80 10 JX 

6 7 20.00E-12 R2 6 9 100.0E3 

85 86 79.6E-9 RCM 84 81 1K 

81 82 Dx RN1 88 0 220E3 

83 81 DX RO1 page Sa a 

5.53 DZ RO2 7, 39.75 

oa DE RSS 10 99 250.0E6 

90 91 DX VAD 60 4 -.4 

92 90 DX VCM+ 82 99 3.45 

4 3 DX VCM- 83 99 -4.62 

84 99 (2,99) 1 VB 2 0 8 

99 0 POLY(2) (3,0) (4,0) VC. 3. 53De 1,95 

25 VE oa 4 De..53 

85 0 POLY(1) (3,4) -71E-6 Yuin: 7. $- pe 9 

6 View So Oe ae 

89 2 POLY(1) (88,0) 1.1E-3 1 VLN 0.92 De. 15 

99 POLY(6) VB VC VE VLP VLN VPSR 0 86 DC 0 

0 399.7E6 -50E7 50E7 50E7 -MODEL DX D(IS=800.0E-18) 
399E6 -MODEL JX PUJF(IS=500.0E-15 BETA=197E-6 
6 01112 12.57E-6 + VTO=.016 KF=1.35E-17) 
6 10 99 716.3E-12 - ENDS 


85 86 (85,86) 100E-6 
60 11 (60,11) 1.257E-5 
60 12 (60,12) 1.257E-5 
90 O VLIM 1K 
80 1 POLY(2) VCM+ VCM- 
1E2 

4 9.2E-6 

3 10 DC 800.0E-9 

0 1E-12 

0 1E-21 
11 £89 10 .9x 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 


warranted by TI as fully representing all of the TEXAS ij 


specifications and ate | characteristics of the 


semiconductor 


ch the model relates. INST RUM ENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


product to w 


Copyright © 1991, Texas Instruments Incorporated 


Level-li Macromodels ae 


TLE25M2C 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Il MACROMODEL 


AUGUST 1991 


e A-Suffix Versions Offer 5-mV Vip e True Single-Supply Operation 
e B-Suffix Versions Offer 2-mV Vio ® Common-Mode Input Voltage Includes the 
Negative Rail 


e Wide Range of Supply Voltages 
1.4V to 16V e LowNoise ... 32 nV/VHz Typ atf = 1 kHz 


macromodel — applies to TLC25M2, TLC25M2A, TLC25M2B 


S|OPOWOIDeW |]-|9A97] a 


* TLC25M2C OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS RELEASE 4.03 ON 07/26/90 AT 09:06 

* REV (N/A) SUPPLY VOLTAGE: 1.4 V 

* CONNECTIONS: NONINVERTING INPUT 

* | INVERTING INPUT 

* | | POSITIVE POWER SUPPLY 

* | | | NEGATIVE POWER SUPPLY 

e Lear 

* oe Se Be es, 

.SUBCKT TLC25M2C 1 2 3 4 5 

* 
C2: 11 12 10.00E-12 J2 12: BO 20 ae 
C2 6 7 20.00E-12 R2 6 9 100.0E3 
CPSR 85 86 79.6E-9 RCM 84 81 1K 
DCM+ 81 82 DX RN1 88 0 42E3 
DCM- 83 81 DX RO1 8 5 75 
DC 5 53 DX RO2 7 99 175 
DE 54) 5: Dx RSS 10 99 10.00E9 
DLP 90 91 Dx VAD 60 4 -.6 
DLN 92 90 Dx VCM+ 82 99 -.95 
DP Baie fs 9 VCM- 83 99 -.25 
ECMR 84 99 (2,99) 1 VB 9 0pDC 0 
EGND 99 0 POLY(2) (3,0) (4,0) vc 3 53 DC 1.196 

+ 0.5.5 VE 54 4 pvc .500 
EPSR 85 0 POLY(1) (3,4) -9.24E-6 VLIM 7 8 DC 0 

+ 6.6E-6 VLP 91 0 DC 15 
ENSE 89 2 POLY(1) (88,0) 1.1E-3 1 VLN 0 92 DC 15 
FB 7 99 POLY(6) VB VC VE VLP VLN VPSR 0 86 DC 0 

+ VPSR 0 51.84E6 -6E6 6E6 6E6 -6E6 .MODEL DX D(IS=800.0E-18) 

+ 5.388E6 .-MODEL JX PJF(IS=500.0E-15 BETA=127.9E-6 
GA 6° .0-1T-39 4 1328-6 + VTO=.003 KF=1.75E-16) 
GCM 0 6 10 99 325.3E-12 . ENDS 


GPSR 85 86 (85,86) 100E-6 

GRD1 60 11 (60,11) 1.131E-6 

GRD2 60 12 (60,12) 1.131E-6 

HLIM 90 O VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 
+ 0 1E2 1E2 

IRP 3:4 99.98E-6 

Iss 3:10 DC 20.00E-9 

£I0-2 .0.38=12 

ri .86.-0 28-21 

J1 it. 89°10 > Jz 


Macromodels, simulation models, or other models 2 Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not f, 
warranted by TI as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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TLE25M2C 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-I! MACROMODEL 


AUGUST 1991 


e A-Suffix Versions Offer 5-mV Vio @ Common-Mode Input Voltage Includes the 
Negative Rail 


@ LowNoise ... 32 nV/VHz Typatf = 1 kHz 


e B-Suffix Versions Offer 2-mV Vio 


e Wide Range of Supply Voltages 
1.4V to 16V 


@ True Single-Supply Operation 


macromodel — applies to TLC25M2, TLC25M2A, TLC25M2B 


* TLC25M2C OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/02/90 AT 15:30 
* REV (N/A) SUPPLY VOLTAGE: +5 V 

* CONNECTIONS : NONINVERTING INPUT 

. INVERTING INPUT 


Level-Il Macromodels ~ 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
” it ¥.1-ORrPur 
* Free gies dens 
.SUBCKT TLC25M2C 1 2 3 4 5 
* 
CE: 44.4211. 088-12 I1 88 0 1E-21 
C2 6 7 30.00E-12 Ji = 22 --89--10° as 
CPSR 85 86 79.6E-9 J2 12 80 10 JX 
DCM+ 81 82 Dx R2 6 9 100.053 
DCM- 83 81 Dx RCM 84 81 1K 
DC 5 53 Dx RN1 88 0 77E3 
DE ....54 5 DX RO1 8 5 200 
DLP 90 91 Dx RO2. 7 99 75 
DLN 92 90 Dx RSS 10 99 11.1156 
DP Ae 3 OS VAD 60 4 -.4 
ECMR 84 99 (2,99) 1 VCM+ 82 99 3.46 
EGND 99 0 POLY(2) (3,0) (4,0) VCM- 83 99 -4.64 
+095 .'5 VB 9.0 DC Oo 
EPSR 85 0 POLY(1) (3,4) -748E-6 vc 3 53 DC 2.05 
+ 74.8E-6 VE -..54 - 4 DG ..65 
ENSE 89 2 POLY(1) (88,0) 1.1E-3 1 VLIM: dix: -8.DG.0 
FB 7 99 POLY(6) VB VC VE VLP VLN VLP 91 0 DC 15 
+ VPSR 0 19.77E6 -20E6 20E6 20E6 Vin: 6 -92°-De: 15 
+ -20E6 19.8E6 VPSR 0 86 DC 0 
GA 6 011 12 94.25E-6 .MODEL DX D(IS=800.0E-18) 
GCM 0 6 10 99 7.504E-9 .MODEL JX PJF(IS=500.0E-15 BETA=987.0E-6 
GPSR 85 86 (85,86) 100E-6 + VTO=-.035 KF=1.55E-16) 
GRD1 60 11 (60,11) 9.425E-5 . ENDS 


GRD2 60 12 (60,12) 9.425E-5 

HLIM 90 0O VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 
+ 0 1E2 1E2 

IRP 3 4 132E-6 

Iss 3 10 DC 18.00E-6 

Irmo 2 0 1E-12 


Macromodels, simulation models, or other models : Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not | 

warranted by TI! as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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TLC25M4C 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Il MACROMODEL 


AUGUST 1991 


e A-Suffix Versions Offer 5-mV Vig e Common-Mode Input Voltage Includes the 
Negative Rail 


e LowNoise ... 32 nV/VHz Typ atf = 1 kHz 


e B-Suffix Versions Offer 2-mV Vio 


e Wide Range of Supply Voltages 
1.4Vto 16V 


e True Single-Supply Operation 


macromodel — applies to TLC25M4, TLC25M4A, TLC25M4B 
* TLC25M4C OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/26/90 AT 09:06 
* REV (N/A) SUPPLY VOLTAGE: 1.4 V 
* CONNECTIONS: NONINVERTING INPUT 
* INVERTING INPUT 

POSITIVE POWER SUPPLY 

NEGATIVE POWER SUPPLY 

OUTPUT 


+ + + 


| 
bo 

Parad 
3: 8-5 


NS 


| 
| 
| 
| 
| 
-SUBCKT TLC25M4C 1 


* 


C1 11 12 10.00E-12 
C2 6 7 20.00E-12 
CPSR 85 86 79.6E-9 
DCM+ 81 82 DX 

DCM- 83 81 DX 

DC 5-53 Ds 

DE 54° 5 Dx 

DLP 90 91 DX 

DLN 92 90 DX 

DP a3 DX 

ECMR 84 99 (2,99) 1 
EGND 99 0O POLY(2) (3,0) (4,0) 


R2 6 9 100.0E3 
RCM 84 81 1K 

RN1 88 0 42E3 

RO1 6: S273 

RO2 7-239: 375 

RSS 10 99 10.00E9 
VAD 60 4 -.6 

VCM+ 82 99 -.95 
VCN= 83: 39° = «25 

VB 2: Oe © 
Vie}: 3: DC TAs 
VE 54 4 Dc .500 


+0 .5 .5 Vii 7-8: Be 9 
EPSR 85 0 POLY(1) (3,4) -9.24E-6 Vip 6%. fh pe +5 
+ 6.6E-6 


VLN 0 $2 DC 15 
VPSR 0 86 DC 0 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PUJF(IS=500.0E-15 BETA=127.9E-6 
+ VTO=.003 KF=1.75E-16) 
- ENDS 


ENSE 89 2 POLY(1) (88,0) 1.1E-3 1 
FB 7 99 POLY(6) VB VC VE VLP VLN 
VPSR 0 51.84E6 -6E6 6E6 6E6 -6E6 
5.388E6 

GA 6.0. -11 12°41 2328-6 

GCM-0 6 10 99 325.3E-12 

GPSR 85 86 (85,86) 100E-6 

GRD1 60 11 (60,11) 1.131E-6 

GRD2 60 12 (60,12) 1.131E-6 

HLIM 90 O VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 
IRP 3 4 99.98E-6 

Iss 3 10 DC 20.00E-9 

IIO0 2 0 1E-12 

I1 88 0 1E-21 

J1 Li: B10" Jz 

J2 12 80 10 JX 


+ + 


Macromodels, simulation models, or other models 2 
abi nie by i aa nip or ssn to — Ti ai 
warranted by TI as fully representing all of the 

specifications and operating characteristics of the EXAS 


semiconductor product to which the model relates. INST RUMENTS 
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Copyright © 1991, Texas Instruments Incorporated 


TLE25M4C 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-I] MACROMODEL 


AUGUST 1991 


A-Suffix Versions Offer 5-mV Vio e Common-Mode Input Voltage Includes the 


e B-Suffix Versions Offer 2-mV Vio eee 


©. Wide Behteol Sunnie Meltades e LowNoise ... 32 nV/VHz Typ atf = 1 kHz 


1.4Vto 16V 
e True Single-Supply Operation 


macromodel — applies to TLC25M4, TLC25M4A, TLC25M4B 


* TLC25M4C OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/02/90 AT 15:30 
* REV (N/A) SUPPLY VOLTAGE: +5 V 

* CONNECTIONS : NONINVERTING INPUT 

” INVERTING INPUT 


Level-lil Macromodels oe 


| 
= | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
* i -4>-) |} Gatrur 
+ Cod ae ae ae 
-SUBCKT TLC25M4C 123 4 5 
* 
tas & £2.32. 11. 098-12 R2 6 9 100.0E3 
C2 6 7 30.00E-12 RCM 84 81 1K 
CPSR 85 86 79.6E-9 RN1 88 0 77E3 
DCM+ 81 82 DX RO1 6° 5-206 
DCM- 83 81 Dx RO2 7. 39°75 
DC ai Oo “De RSS 10 99 11.11E6 
DE 54. 5 DE VAD 60 4 -.4 
DLP 90 91 Dx VCM+ 82 99 3.46 
DLN 92 90 DX VCM- 83 99 -4.64 
DP 4 3 Dx VB >. 0 Be -D 
ECMR 84 99 (2,99) 1 VC) :3.-53-De (2.05 
EGND 99 0O POLY(2) (3,0) (4,0) VE 54 -4,3e .65 
* 0-35 ° 5 VuIM< 7. 8: DE: 0 
EPSR 85 0 POLY(1) (3,4) -748E-6 VP 33> 0: pe. 315 
+ 74.8E-6 VLN 052 Te 45 
ENSE 89 2 POLY(1) (88,0) 1.1E-3 1 VPSR 0 86 DC 0 
FB 7 99 POLY(6) VB VC VE VLP VLN -MODEL DX D(IS=800.0E-18) 
+ VPSR 0 19.77E6 -20E6 20E6 20E6 -MODEL JX PJF(IS=500.0E-15 BETA=987.0E-6 
+ -20E6 19.8E6 + VTO=-.035 KF=1.55E-16) 
GA 6 0 11 ta: 94-258-6 - ENDS 


GCM 0 6 10 99 7.504E-9 
GPSR 85 86 (85,86) 100E-6 
GRD1 60 11 (60,11) 9.425E-5 
GRD2 60 12 (60,12) 9.425E-5 
HLIM 90 O VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 
IRP 3 4 132E-6 

Iss 3 10 DC 18.00E-6 

II0 2 0 1E-12 

Ii 88 0 1E-21 

J1 Sa Heo ca Ue 

J2 12 80 10 JX 


Macromodels, simulation models, or other models ; Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not ] 

—— by TI Bs fully dag on all ~ TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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TL€271C (HIGH BIAS) 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-I] MACROMODEL 


AUGUST 1991 


e input Offset Voltage Drift ... 0.1 uV/moTyp, e LowNoise ... 25 nV/VHzatf = 1 kHz 


including the First 30 Days @ Output Voltage Range Includes Negative Rail 


e Wide Range of Supply Voitages Over 
Specified Temperature Range: 
-55°C to 125°C ... 5Vto16V @® ESD-Protection Circuitry 
—40°C to 85°C ... 4Vto 16V 
0°C to 70°C ... 3Vto16V 


e Single-Supply Operation 


e High Input Impedance ... 1012 © Typ 


@ Small-Outline Package Option Also Available 
in Tape and Reel 


@ Designed-in Latch-Up immunity 
e Common-Mode Input Voltage Range 

Extends Below the Negative Rail (C-Suffix, 

l-Suffix Types) 


macromodel — applies to TLC271, TLC271A, TLC271B 


* TLC271H OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/11/90 AT 15:26 
* REV (N/A) SUPPLY VOLTAGE: 5 V 

* CONNECTIONS : NONINVERTING INPUT 

* INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
x oi aarteour 
* Li eee 
~SUBCRT. TLOCZ71H 12°33: & 5 
* 
C1 Li. T2565 78=i12 IRP 3 4 617E-6 
C2 6 7 20.00E-12 ISS 3 10 DC 58.00E-6 
CPSR 85 86 79.6E-9 TTO 12° 0. 8-43 
DCM+ 81 82 DX T1 88 0 1E-21 
DCM- 83 81 Dx J1 11 89 10 Jx 
pC 5 53 Dz J2 12 80 10 JX 
DE 54 5 Dx R2 6 9 100.0E3 
DLP. 90. 91 DX RCM 84 81 1K 
DLN 92 90 DX RN1 88 0 25.7E3 
DP 4 3 DX ROL: 8 + 5.175 
ECMR 84 99 (2,99) 1 RO2 7 99 75 
EGND 99 0O POLY(2) (3,0) (4,0) RSS 10 99 3.448E6 
gee eee VAD 60 4 -.7 
EPSR 85 0 POLY(1) (3,4) -246E-6 VCM+ 82 99 1.16 
+ 49.2E-6 VCM- 83 99 -2.26 
ENSE 89 2 POLY(1) (88,0) 1.1E-3 1 VB 9 0DC 0 
FB 7 99 POLY(6) VB VC VE VLP VLN vc 3 53 DC 1.85 
+ VPSR 0 1.120E6 -1E6 1E6 1E6 -1E6 VE C4: "4.50 2:7 
+ 1.12E6 ViIM. 7) S-pe-0 
GA 6. 0" 11..12:.138,.2E-6 Vip.” 04 46. De. 25 
GCM 0 6 10 99 28.46E-9 VLN 0 92 DC 25 
GPSR 85 86 (85,86) 100E-6 VPSR 0 86 DC 0 
GRD1 60 11 (60,11) 1.382E-4 .MODEL DX D(IS=800.0E-18) 
GRD2 60 12 (60,12) 1.382E-4 -MODEL JX PUF(IS=300.0E-15 
HLIM 90 0 VLIM 1K + BETA=658.9E-6 VTO=-.151 KF=1.85E-16) 
HCMR 80 1 POLY(2) VCM+ VCM- . ENDS 
+ 0 1E2 1E2 
Macromodels, simulation models, or other models - Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not f, 
— by TI Pa omc ——— be . ~ TEXAS fi 
specifications and operating characteristics of the 
ptaroget ser roiheet to which the model relates. INST RUMENTS 
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TLC271C (HIGH BIAS) 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-II MACROMODEL 


AUGUST 1991 


e Input Offset Voltage Drift ... 0.1 uV/moTyp, @ LowNoise ... 25 nV/VHzatf = 1 kHz 


Including the First 30 Days @ Output Voltage Range Includes Negative Rail 


e@ Wide Range of Supply Voltages Over 
Specified Temperature Range: 
-55°C to 125°C ... 5Vto16V e ESD-Protection Circuitry 
-40°C to 85°C ... 4Vto16V 
0°C to 70°C ... 3Vto 16V 


@ Single-Supply Operation 


e High Input Impedance ... 10'2 Q Typ 


@ Small-Outline Package Option Also Available 
in Tape and Reel 


e Designed-in Latch-Up Immunity 
e Common-Mode Input Voltage Range 

Extends Below the Negative Rail (C-Suffix, 

I-Suffix Types) 


macromodel — applies to TLC271, TLC271A, TLC271B 


* TLC271H OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 06/29/90 AT 15:22 
* REV (N/A) SUPPLY VOLTAGE: +5 V 

* CONNECTIONS : NONINVERTING INPUT 

. INVERTING INPUT 


| 
” | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
ra Led... 
bi Se Face Ss 
sBURGRL: Stel in...%' 2.3.4°-5 
* 
C1 11 12 4.693E-12 IRP 3 4 858E-6 
C2 6 7 20.00E-12 Iss 3 10 DC 92.00E-6 
CPSR 85 86 79.6E-9 L2G. 2:0 ).. 1 B=22 
DCM+ 81 82 DX Li. 86 0). 38-21 
DCM- 83 81 DX J1 EL BP :.20- JS 
DC 5°53 Dx J2 ae es Oe a ee 
DE 54 “5 .Dx R2 6 9 100.0E3 
DLP 90 91 DX RCM 84 81 1K 
DLN 92 90 DX RN1 88 0 25.7E3 
DP 4- = 3. DE RO1 ee « Ray oe" 
ECMR 84 99 (2,99) A 8 RO2 7 So- 35 
EGND 99 0O POLY(2) (3,0) (4,0) RSS 10 99 2.174E6 
+ Or Ssh VAD 60 4 -.8 
EPSR 85 O POLY(1) (3,4) -698E-6 VCM+ 82 99 3.6 
+ 69.8E-6 VCM- 83 99 -4.75 
ENSE 89 2 POLY(1) (88,0) 1.1E-3 1 VB 9; O0n2¢e 0 
FB 7 99 POLY(6) VB VC VE-.VLP VLN vec 83: 53nDC;:2 <200 
+ VPSR 0 1.354E6 -3E6 3E6 3E6 -3E6 VE S64. -42(DC 357 
+ 1.354E6 Vie. .-7 6 DED 
GA 6 0 11° 12.375 79E-6 VLP 91 .20-:DGi:25 
GCM 0 610 99 19.786E-9 VLN 0 92 DG 25 
GPSR 85 86 (85,86) 100E-6 VPSR 0 86 DC 0 
GRD1 60 11 (60,11) 1.759E-4 -MODEL DX D(IS=800.0E-18) 
GRD2 60 12 (60,12) 1.759E-4 -MODEL JX PJF(IS=350.0E-15 
HLIM 90 O VLIM 1K + BETA=672.8E-6 VTO=-.190 KF=1.85E-16) 
HCMR 80 1 POLY(2) VCM+ VCM- - ENDS 
+ 0 1E2 1E2 
Macromodels, simulation models, or other models 4 Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not f 
rete ie ll occas Texas 
routcaniacat product to which the model relates. INSTRUMENTS 
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TLC271C (LOW BIAS) 


OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-Il MACROMODEL 


AUGUST 1991 


@ Input Offset Voltage Drift ... 0.1 uV/moTyp, 
Including the First 30 Days 


@ Wide Range of Supply Voltages Over 
Specified Temperature Range: 
—55°C to 125°C ... 5Vto16V 
-40°C to 85°C ... 4Vto 16 V 
0°C to 70°C ... 3Vto 16 V 


e Single-Supply Operation 


@ Common-Mode Input Voltage Range 
Extends Below the Negative Rail (C-Suffix, 
I-Suffix Types) 


Equivalent Input Noise Voltage ... 68 nV/VHz 
atf = 1 kHz 


Output Voltage Range Includes Negative Rail 


High Input Impedance ... 1012 Q Typ 


ESD-Protection Circuitry 


Smail-Outline Package Option Also Available 


in Tape and Reel 


Designed-in Latch-Up Immunity 


macromodel — applies to TLC271, TLC271A, TLC271B 


* TLC271L OPERATIONAL AMPLIFIER “MACROMODEL” 


SUBCIRCUIT 


* CREATED USING PARTS RELEASE 4.03 ON 07/12/90 AT 13:50 


* REV (N/A) SUPPLY VOLTAGE: 5 V 
* CONNECTIONS : NONINVERTING INPUT 
x INVERTING INPUT 


OUTPUT 


+* *£ & 


| 

ea 

PA 

gen ee 

fea ee SSS 
sSUBCRT TLC271L 12 3°4°5 


* 


POSITIVE POWER SUPPLY 
NEGATIVE POWER SUPPLY 


ce § 11 12 10.12E-12 
C2 6 7 15,Q0E-12 
CPSR 85 86 79.6E-9 


ECMR 84 99 (2,99) 1 

EGND 99 0O POLY(2) (3,0) (4,0) 
a! ee 

EPSR 85 0 POLY(1) (3,4) -8.375E-6 
+ 1.675E-6 

ENSE 89 2 POLY(1) (88,0) 1.1E-3 1 

FB 7 99 POLY(6) VB VC VE VLP VLN 
+ VPSR 0 489.4E6 -90E6 90E6 90E6 
+ -90E6 591E6 

GA 6 -0 11-12 T7163E-6 

GCM 0 6 10 99 289.3E-12 

GPSR 85 86 (85,86) 100E-6 

GRD1 60 11 (60,11) 7.163E-6 

GRD2 60 12 (60,12) 7.163E-6 

HLIM 90 O VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 
+ 0 1E2 1E2 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 


warranted by TI as fully representing all of the TEXAS 4 


specifications and operating characteristics of the 


- MODEL 
- MODEL 


IRP 3 4° 9.55E-6 


Iss 3 10 DC 450.0E-9 


IIo 2.0 .1E-12 
Ii 88 Q 1E-21 
J1 a4: 88.39 
J2 12 80 10 


R2 6 9 100. 


RCM 84 81 1K 

RN1 88 0 185E3 
RO1 Se ee 5 
RO2 7. 992-95 


RSS 10 99 444. 


VAD 60 4 -.4 


VCM+ 82 99 1.17 


JX 
JX 
0E3 


4E6 


VCM- 83 99 -2.28 


VB oO 29 


VGX.s, 53° DO 1 65 


VE 54 4 DC 


Pe} 
VEL 7. 8 te. 9 


Vise. 81: “O= ea 
VLN 0 $24- 25 


VPSR 0 86 DC 0 


semiconductor product to which the model relates. INST RUMENTS 
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DX D(IS=800.0E-18) 

JX PJF(IS=300.0E-15 

+ BETA=228.0E-6 VTO=.026 KF=1.45E-17) 
- ENDS 


Copyright © 1991, Texas Instruments Incorporated 


TLC271C (LOW BIAS) 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-II MACROMODEL 


AUGUST 1991 


e Input Offset Voltage Drift ... 0.1 u.V/moTyp, @ Equivalent Input Noise Voltage ... 68 nV/VHz 
Including the First 30 Days atf = 1 kHz 


e Wide Range of Supply Voltages Over e Output Voltage Range Includes Negative Rail 
Specified Temperature Range: 


i 12 
-~55°C to 125°C ... 5Vto16V e High Input Impedance ... 10'< Q Typ 


—-40°C to 85°C ... 4Vto 16 V e ESD-Protection Circuitry 
OG 170"R + Bae e Small-Outline Package Option Also Available 
e Single-Supply Operation in Tape and Reel 
e Common-Mode Input Voltage Range @ Designed-in Latch-Up Immunity 
Extends Below the Negative Rail (C-Suffix, 
l-Suffix Types) 


macromodel — applies to TLC271, TLC271A, TLC271B 


* TLC271L (LOW BIAS) OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 06/29/90 AT 13:27 

* REV (N/A) SUPPLY VOLTAGE: +5 V 

* CONNECTIONS: NONINVERTING INPUT 

* INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY © 
* |. 4b OUST 
= PA 4 
seueCer TUC2ZTIL 1:52 3 4.5 
* 
SE ER, EN ii ee ONT PO ANE ALIN PS AS Ue PI ITS ERE LT A NE SRST ERA AE ERG. TION RST EE 
Cz 11 12 9.602E-12 IRP 3 4 13.4E-6 
C2 6 7 15.00E-12 Iss 3 10 DC 600.0E-9 
CPSR 85 86 79.6E-9 IIO 2 0 .1E-12 
DCM+ 81 82 DX Ii 88 0 1E-21 
DCM- 83 81 DX J1 11.589 10°.30x 
DC 5;353- Dx J2 12%: 80° 10: J 
DE 54 5 DX R2 6 9 100.0E3 
DLP 90 91: DX RCM 84 81 1K 
DLN 92 90 DX | RN1 88 0 170E3 
DP ® 33 OE RO1 era eet 
ECMR 84 99 (2,99) 1 RO2 799 75 
EGND 99 0 POLY(2) (3,0) (4,0) RSS 10 99 333.3E6 
oD ee a VAD 60 4 -.4 
EPSR 85 0 POLY(1) (3,4) -16.75E-6 VCM+ 82 99 3.65 
+ 1.675E-6 VCM- 83 99 -4.75 
ENSE 89 2 POLY(1) (88,0) 1.1E-3 1 VB 9 oO Deo 
FB 7 99 POLY(6) VB VC VE VLP VLN vc 3 53 DC 1.600 
+ VPSR 0 1.064E9 -1E9 1E9 1E9 -1E9 VE Sa 2 pc 6 
+ 1.12E9 VLIM 7 8 DC 0 
GA 6 0 11.12 10.37E-6 VLP 981°:0 Bec 25 
GCM 0 6 10 99 17.91E-11 VLN 0 92 DC 25 
GPSR 85 86 (85,86) 100E-6 VPSR 0 86 DC 0 
GRD1 60 11 (60,11) 1.037E-5 .MODEL DX D(IS=800.0E-18) 
GRD2 60 12 (60,12) 1.037E-5 .MODEL JX PJF(IS=350.0E-15 
HLIM 90 0O VLIM 1K + BETA=130.4E-6 VTO=.022 KF=8.85E-18) 
HCMR 80 1 POLY(2) VCM+ VCM- . ENDS 
+ 0 1E2 1E2 
Macromodels, simulation models, or other models i Copyright © 1991, Texas Instruments Incorporated 
provided by Ti, directly or indirectly, are not vi 
a by Tl = at dae = 2 — TEXAS 
specifications and operating characteristics of the 
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TLC271C (MEDIUM BIAS) 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-I| MACROMODEL 


AUGUST 1991 


e Input Offset Voltage Drift ... 0.1 u.V/moTyp, e LowNoise ... 32nV/VHzatf = 1 kHz 
Including the First 30 Days 


e Output Voltage Range Includes Negative Rail 
e Wide Range of Supply Voltages Over 
Specified Temperature Range: 
-55°C to 125°C ... 5Vto16V e ESD-Protection Circuitry 
-40°C to 85°C ... 4Vto 16V 
0°C to 70°C ... 3Vto16V 


e Single-Supply Operation 


e High Input Impedance ... 10!2.0 Typ 


e Small-Outline Package Option Also Available 
in Tape and Reel 


@ Designed-in Latch-Up Immunity 
e Common-Mode Input Voltage Range 
Extends Below the Negative Rail (C-Suffix, 
I-Suffix Types) 
macromodel — applies to TLC271, TLC271A, TLC271B 


* TLC271M OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/12/90 AT 09:27 
* REV (N/A) SUPPLY VOLTAGE: 5 V 

* CONNECTIONS: NONINVERTING INPUT 

- INVERTING INPUT 


| 
ig | | POSITIVE POWER SUPPLY 
- | | | NEGATIVE POWER SUPPLY 
© lek op Ogrror 
= ESN HR a a 
seUeCkT ‘TICZTIM: ZT 23.435 
* 
2 11 12 8.92E-12 IRP 3 4 97E-6 
C2 6 7 20.00E-12 Iss 3 10 DC 8.000E-6 
CPSR 85 86 79.6E-9 IIO0 2 0 .1E-12 
DCM+ 81 82 DX I1 88 0 1E-21 
DCM- 83 81 DX J1 a B89: 20: gz 
DC 5. “aa Dx J2 12 80 10 JX 
DE 54 5 DX R2 6:* 9-100; 083 
DLP 90 91 DX RCM 84 81 1K 
DLN 92 90 DX RN1 88 0 45E3 
DP 4 3 DX RO1 Sieh Tea 8" 
ECMR 84 99 (2,99) 1 RO2 7239.75 
EGND 99 0O POLY(2) (3,0) (4,0) RSS 10 99 25.00E6 
ene VAD 60 4 -.5 
EPSR 85 0 POLY(1) (3,4) -122.4E-6 VCM+ 82 99 1.18 
+ 24.48E-6 VCM- 83 99 -2.28 
ENSE 89 2 POLY(1) (88,0) 1.1E-3 1 VB 9 0 DC 0 
' FB 7 99 POLY(6) VB VC VE VLP VLN VGr3ay S53 DC: 1.69 
+ VPSR 0 21.49E6 -30E6 30E6 30E6 VE 54; 4.06 .89 
+ -30E6 20.7E6 VEIM-:7: 8-8 
GA 6. -O>1] T- 32) 52. 788=6 VuiP “91 8. De" 25 
GCM 0 6 10 99 3.036E-9 VIN 0 92: DC: 25 
GPSR 85 86 (85,86) 100E-6 VPSR 0 86 DC 0 
GRD1I 60 11 (60,.11)..5.277E-5 -MODEL DX D(IS=800.0E-18) 
GRD2 60 12 (60,12) 5.277E-5 -MODEL JX PJF(IS=300.0E-15 
HLIM 90 O VLIM 1K + BETA=696.4E-6 VTO=-.017 KF=1.1E-16) 
HCMR 80 1 POLY(2) VCM+ VCM- - ENDS 
+ 0 1E2 1E2 
Macromodels, simulation models, or other models Copyright © 1991, Texas Instruments Incorporated 
provided by TI, directly or indirectly, are not aia 
ereiertodl nd teeetantacerettis orit Texas 
seanicendbetor product to which the model relates. INST RUMENTS 
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TLC271C (MEDIUM BIAS) 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Il MACROMODEL 


AUGUST 1991 


Input Offset Voltage Drift ... 0.1 1V/moTyp, @ LowNoise ... 32 nV/VHzatf = 1 kHz 


Including the First 30 Days e Output Voltage Range Includes Negative Rail 


@ Wide Range of Supply Voltages Over 


: 12 
Specified Temperature Range: © - Pgh [ppt Impedanes, coi ne Tap 


—55°C to 125°C ... 5Vto16V e ESD-Protection Circuitry 
- 40°C to 85°C ... 4Vto16V j : ; 
0°C to 70°C ... 3Vto 16 V e Smali-Outline Package Option Also Available 


in Tape and Reel 


* - Bingie-Supply. Operation @ Designed-in Latch-Up Immunity 


@ Common-Mode Input Voltage Range 
Extends Below the Negative Rail (C-Suffix, 
I-Suffix Types) 


macromodel — applies to TLC271, TLC271A, TLC271B 


* TLC271M OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 06/01/90 AT 08:17 
* REV (N/A) SUPPLY VOLTAGE: +5 V 

* CONNECTIONS: NONINVERTING INPUT 

” INVERTING INPUT 


Level-Il Macromodels & 


| 
* | | POSITIVE POWER SUPPLY 
= | | | NEGATIVE POWER SUPPLY 
. | Po) oprrer 
we bets hth] 
-SUBCRT..7LC271M......1.:2..3...4:..5 
” 
ez 11 12 6.62E-12 IRP 3 4 131.8E-6 
C2 6 7 20.00E-12 Iss 3 10 DC 11.20E-6 
CPSR 85 86 79.6E-9 L20-2 6-..1E-12 
DCM+ 81 82 DX I1 88 0 1E-21 
DCM- 83 81 DX J1 14. B69 30. 
DC >: 3S Ox J2 fa: BO. 30). ds 
DE 54 5 DX R2 6 9 100.0E3 
DLP 90 91 DX RCM 84 81 1K 
DLN 92 90 DX RN1 88 0 45E3 
DP oe: 2 De RO1 oo re 
ECMR 84 99 (2,99) 1 RO2 oe BOWS 
EGND 99 0O POLY(2) (3,0) (4,0) RSS 10 99 17.86E6 
oO we. ee VAD 60 4 -.4 
EPSR 85 0 POLY(1) (3,4) -244.8E-6 VCM+ 82 99 3.65 
+ 24.48E-6 VCM- 83 99 -4.75 
ENSE 89 2 POLY(1) (88,0) 1.1E-3 1 VB 9 0 DC 0 
FB 7 99 POLY(6) VB VC VE VLP VLN vc SS. TS 2a 
+ VPSR 0 33.77E6 -90E6 90E6 SO0E6 VE oe ae «Sane 
+ -90E6 33.7E6 VLIMN. 7 & De 0 
GA 6 01112 54.66E-6 VDP. Si: 6-86 
GCM 0 6 10 99 2.181E-9 VLN 0 Some 25 
GPSR 85 86 (85,86) 100E-6 VPSR 0 86 DC 0 
GRD1 60 11 (60,11) 5.467E-5 -MODEL DX D(IS=800.0E-18) 
GRD2 60 12 (60,12) 5.467E-5 -MODEL JX PJF(IS=350.0E-15 
HLIM 90 O VLIM 1K + BETA=533.6E-6 VTO=-.033 KF=9.0E-17) 
HCMR 80 1 POLY(2) VCM+ VCM- - ENDS 
+ 0 1E2 1E2 
Macromodels, simulation models, or other models : Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly nr indirectly, are not ] 
spestieations S04 pparsting ‘charecieritics of ts TEXAS wv 
ssiniceetocter product to which the model relates. INST RUMENTS 
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TLO€272 


OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-I] MACROMODEL 


AUGUST 1991 


Input Offset Voltage: 
TLC272B ... 2 mV Max at 25°C, 
Vpp = 5V 


Input Offset Voltage Drift ... 0.1 u.V/mo 
Typ, Including the First 30 Days 


Wide Range of Supply Voltages Over 
Specified Temperature Range: 
-55°C to 125°C ...4Vto16V 
-40°C to 85°C ... 4Vto 16 V 
0°C to 70°C ... 3Vto16V 


Single-Supply Operation 


Common-Mode Input Voltage Range Extends 
Below the Negative Rail (C-Suffix, 
I-Suffix Types) 


. 25 nV/VHz at f = 1 kHz 
Output Voltage Range Includes Negative Rail 


Low Noise .. 


macromodel — applies to TLC272, TLC272A, TLC272B 


* 


TLC272 OPERATIONAL AMPLIFIER “MACROMODEL” 


SUBCIRCUIT 


* CREATED USING PARTS RELEASE 4.03 ON 07/11/90 AT 15:26 


* 


* 


* 


+ + + 


* 


SUPPLY VOLTAGE: 
NONINVERTING INPUT 
INVERTING INPUT 


REV (N/A) 
CONNECTIONS : 


ms Tape f 


| 

| | POSITIVE POWER SUPPLY 

| | | NEGATIVE POWER SUPPLY 

bo Oe Pur 

Bt ae 

-SUBCKT TLC272 1234: 5 

C1 i1--12-5.657E-12 IRP 3 4 617E-6 
C2 6 7 20.00E-12 Iss 3 10 DC 58.00E-6 
CPSR 85 86 79.6E-9 IIo 2 0 .1E-12 
DCM+ 81 82 DX I1 88 0 1E-21 
DCM- 83 81 DX J1 ii 6-89: 10 dx 
pe’ 8 S23. Ds J2 £2." SO 20. 3x 
DE ee: DE R2 6 9 100.0E3 
DLP 90.91 Dx RCM 84 81 1K 
DLN 92 90 DX RN1 88 0 25.7E3 
DP 4 3 Dx RO1 : See le 
ECMR 84 99. (2,99) 1 RO2 7 33° 75 
EGND 99 0O POLY(2) (3,0) (4,0) RSS 10 99 3.448E6 
39 <2 VAD 60 4 -.7 
EPSR 85 0 POLY(1) (3,4) -246E-6 VCM+ 82 99 1.16 
49 .2E-6 VCM= 83: :99 =2.:26 
ENSE 89 2 POLY(1) (88,0) 1.1E-3 1 VB nr ae 6 eR 
FB 7 99 POLY(6) VB VC VE VLP VLN VC 3-353: DC 1.85 
VPSR 0 1.120E6 -1E6 1E6 1E6 -1E6 VE 54: )) 4500... 7 
1.12E6 VLIM 7 8 DC 0 
GA 6 01112 138.2E-6 VRP 92-6 Be 25 
GCM 0 6 10 99 28.46E-9 VLN 0 92 DC 25 


GPSR 85 86 (85,86) 100E-6 


VPSR 0 86 DC 0 


GRD1 60 11 (60,11) 1.382E-4 -MODEL DX D(IS=800.0E-18) 

GRD2 60 12 (60,12) 1.382E-4 -MODEL JX PJF(IS=300.0E-15 

HLIM 90 O VLIM 1K + BETA=658.9E-6 VTO=-.151 KF=1.85E-16) 
HCMR 80 1 POLY(2) VCM+ VCM- - ENDS 


+O -LE2 i82 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by Tl as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 
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TEXAS wip 
INSTRUMENTS 


Copyright © 1991, Texas Instruments Incorporated 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


TLC272 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-I| MACROMODEL 


AUGUST 1991 


e Input Offset Voltage: e Common-Mode Input Voltage Range Extends 
TLC272B ... 2 mV Max at 25°C, Below the Negative Rail (C-Suffix, I-Suffix 
Vpp = 5V Types) 

e Input Offset Voltage Drift ... 0.1 u.V/mo e LowNoise ... 25nV/VHzatf = 1 kHz 


Typ, Including the First 30 Days @ Output Voltage Range Includes Negative Rail 


e Wide Range of Supply Voltages Over 
Specified Temperature Range: ; 
-55°C to 125°C ...4Vtol16V e ESD-Protection Circuitry 
-40°C to 85°C ... 4Vto 16V 
0°C to 70°C ... 3Vto16V 


@ Single-Supply Operation 


e High Input Impedance ... 1012 Q Typ 


e Small-Outline Package Option Also Available 
in Tape and Reel 


e Designed-in Latch-Up Immunity 


macromodel — applies to TLC272, TLC272A, TLC272B ” 

* TLC272 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT @ 
* CREATED USING PARTS RELEASE 4.03 ON 06/29/90 AT 15:22 3 
* REV (N/A) SUPPLY VOLTAGE: +5 V a 
* CONNECTIONS: NONINVERTING INPUT e) 
* | INVERTING INPUT O 
sd | | POSITIVE POWER SUPPLY aS 
= | | | NEGATIVE POWER SUPPLY = 
- 4). Ee ere ws 
* tse 4 @ 
.SUBCKT TLC272 12345 a 
“4 a 

ag & 11 12 4.693E-12 IRP 3 4 858E-6 

C2 6 7 20.00E-12 Iss 3 10 DC 92.00E-6 

CPSR 85 86 79.6E-9 210.2 -6:-.18+i2 

DCM+ 81 82 DX Ii 88 0 1E-21 

DCM- 83 81 DX J1 id: 8S°-10:-3% 

DC » S305 J2 12. 80:10 JF 

DE 34 -5:-Dz R2 6.. 9-100.083 

DLP 90 91 DX RCM 84 81 1K 

DLN 92 90 DX RN1 88 0 25.7E3 

DP eee ee 4 RO1 Siig at Je 

ECMR 84 99 (2,99) 1 RO2 1399. FS 

EGND 99 0O POLY(2) (3,0) (4,0) RSS 10 99 2.174E6 
*. §: 35.5 VAD 60 4 -.8 

EPSR 85 0 POLY(1) (3,4) -698E-6 VCM+ 82 99 3.6 
+ 69.8E-6 VCM- 83 99 -4.75 

ENSE 89 2 POLY(1) (88,0) 1.1E-3 1 VB 9 -0: BDC; 9 

FB 7 99 POLY(6) VB VC VE VLP VLN vc 3..53-3DC— 2.2490 
+ VPSR 0 1.354E6 -3E6 3E6 3E6 -3E6 VE 54.4. D6: 2 
+ 1.354E6 Vue = 7 sa— pe" 0 

GA 6 0 11 12-178. 398-6 VLP 91 0 DC 25 

GCM 0 6 10 99 19.786E-9 VLN 0 92.-DC: 25 

GPSR 85 86 (85,86) 100E-6 VPSR 0 86 DC 0 

GRD1 60 11 (60,11) 1.759E-4 -MODEL DX D(IS=800.0E-18) 

GRD2 60 12 (60,12) 1.759E-4 -MODEL JX PUJF(IS=350.0E-15 

HLIM 90 O VLIM 1K + BETA=672 .8E-6 vVTO=-.190 KF=1.85E-16) 

HCMR 80 1 POLY(2) VCM+ VCM- .- ENDS 
+ 0 1E2 1E2 
Macromodels, simulation models, or other models 2 Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not wip 
oA Hn BU Texas 
sorilegndactic product to which the model relates. INST RUMENTS 
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TLC274 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-I] MACROMODEL 
AUGUST 1991 
@ Input Offset Voltage: @ Common-Mode Input Voltage Range Extends 
TLC274B ... 2 mV Max at 25°C, Below the Negative Rail (C-Suffix, I-Suffix 
Vpp = 5V Types) 


Low Noise ... 25 nV/VHzatf = 1 kHz 
e Output Voltage Range Includes Negative Rail 


e Input Offset Voltage Drift ... 0.1 ~V/mo Typ, 
Including the First 30 Days 


e Wide Range of Supply Voltages Over 
Specified Temperature Range: 
-55°C to 125°C ...4Vto16V e ESD-Protection Circuitry 


op thy nt REE etd e Small-Outline Package Option Also Available 


0°C to 70°C ... 3Vto16V in Tape and Reel 
a. e Single-Supply Operation ; 


e@ Designed-in Latch-Up Immunity 


e High Input Impedance ... 1012 Q Typ 


a. macromodel — applies to TLC274, TLC274A, TLC274B 
< * TLC274 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
O * CREATED USING PARTS RELEASE 4.03 ON 07/11/90 AT 15:26 
— * REV (N/A) SUPPLY VOLTAGE: 5 V 
| * CONNECTIONS: NONINVERTING INPUT 
2 * | INVERTING INPUT 
(o) " | | POSITIVE POWER SUPPLY 
an * | | | NEGATIVE POWER SUPPLY 
5 ba iy Gen Mok ese gb 
* ee Bee es 
4 .SUBCKT TLC274 x Oe ak Qe 
@ * 
” 
ci 11 12 5.657E-12 IRP 3 4 617E-6 
c2 6 7 20.00E-12 Iss 3 10 DC 58.00E-6 
CPSR 85 86 79.6E-9 TIO 2.0. .i8-12 
DCM+ 81 82 DX I1 88 0 1E-21 
DCM- 83 81 DX J1 11 89 10 JX 
pc 5 53 DX J2 12 80 10 JX 
DE 54 5 Dx R2 6 9 100.053 
DLP 90 91 Dx RCM 84 81 1K 
DLN 92 90 DX RN1 88 0 25.7E3 
DP 4: 3 Dx ‘ ROL 8 5 75 
ECMR 84 99 (2,99) 1 RO2 7 99 75 
EGND 99 0 POLY(2) (3,0) (4,0) RSS 10 99 3.448E6 
ao 5:5 VAD 60 4 -.7 
EPSR 85 0 POLY(1) (3,4) -246E-6 VCM+ 82 99 1.16 
+ 49.2E-6 VCM- 83 99 -2.26 
ENSE 89 2 POLY(1) (88,0) 1.1E-3 1 VB 9 0 pDC 0 
FB 7 99 POLY(6) VB VC VE VLP VLN vc 3 53 DC 1.85 
+ VPSR 0 1.120E6 -1E6 1E6 1&6 -1E6 VE 54°24 DEt.F 
+ 1.12E6 VLIM 7 8 DC 0 
GA 6 011 12 138.2E-6 VLP.. 91. 0-Bé.25 
GCM 0 6 10 99 28.46E-9 VLN 0O 92 DC 25 
GPSR 85 86 (85,86) 100E-6 VPSR 0 86 DC 0 
GRD1 60 11 (60,11) 1.382E-4 -MODEL DX D(IS=800.0E-18) 
GRD2 60 12 (60,12) 1.382E-4 .MODEL JX PJF(IS=300.0E-15 
HLIM 90 O VLIM 1K + BETA=658.9E-6 VTO=-.151 KF=1.85E-16) 
HCMR 80 1 POLY(2) VCM+ VCM- . ENDS 
mag Ce ee 
Macromodels, simulation models, or other models Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not 
Se leatg! ind toenlon tasteless Texas WP 
semiconductor product to which the model relates. INST RUMENTS 
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TLC274 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Il MACROMODEL 


AUGUST 1991 


e Input Offset Voltage: e Common-Mode Input Voltage Range Extends 
TLC274B ... 2 mV Max at 25°C, Below the Negative Rail (C-Suffix, I-Suffix 
Vpp = 5V Types) 

e Input Offset Voltage Drift ... 0.1 uV/mo e LowNoise ... 25 nV/VHzatf = 1 kHz 


Typ, Including the First 30 Days © Output Voltage Range Includes Negative Rail 


e Wide Range of Supply Voltages Over 
Specified Temperature Range: 
-55°C to 125°C ...4Vto16V e ESD-Protection Circuitry 
-40°C to 85°C ... 4Vto 16 V 
o°C to 70°C ... 3Vto16V 


@ Single-Supply Operation 


e High Input Impedance ... 1012 Q Typ 


e Small-Outline Package Option Also Available 
in Tape and Reel 


@ Designed-In Latch-Up Immunity 
macromodel — applies to TLC274, TLC274A, TLC274B 


* TLC274 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 06/29/90 AT 15:22 
* REV (N/A) SUPPLY VOLTAGE: +5 V 

* CONNECTIONS: NONINVERTING INPUT 

"ad INVERTING INPUT 


as 
® 
x, 
° 
= 
eS) 
thes 
7) 
© 
= 
= 
@ 
> 
® 
I 


| 
by | | POSITIVE POWER SUPPLY 
i | | | NEGATIVE POWER SUPPLY 
> PO bek h oerrSeer 
* yi ry 
-SUBCKT TLC274 ia 3S 4S 
te 
Ci 1112 4.693E-12 IRP 3 4 858E-6 
C2 6 7 20.00E-12 Iss 3 10 DC 92.00E-6 
CPSR 85 86 79.6E-9 T1L0° 2° UU". 22 
DCM+ 81 82 DX I1 88 O 1E-21 
DCM- 83 81 DX J1 Li 89 10.47% 
DC 5 53 Dx J2 12 80-10 Jz 
DE 54. ..5: Dz R2 6 9 100.0E3 
DLP 90 91 DX RCM 84 81 1K 
DLN 92 90 DX RN1 88 0 25.7E3 
DP 42°32 Dx RO1 SF 7S 
ECMR 84 99 (2,99) 1 RO2 72399 75 
EGND 99 0O POLY(2) (3,0) (4,0) RSS 10 99 2.174E6 
$e OS ee eS ! VAD 60 4.-.8 
EPSR 85 0 POLY(1) (3,4) -698E-6 VCM+ 82 99 3.6 
+ 69.8E-6 VCM- 83 99 -4.75 
ENSE 89 2 POLY(1) (88,0) 1.1E-3 1 VB Se O° DE 20 
FB 7 99 POLY(6) VB VC VE VLP VLN vc 3 -53°DC 72.200 
+ VPSR 0 1.354E6 -3E6 3E6 3E6 -3E6 VE 54°). €.0C ..7 
+ 1.354E6 VLIM:: 7 6-36 3 
GA 6° 9: Ll 12 -275.98=6 VUP -91° 0 ‘DG: -25 
GCM 0 6 10 99 19.786E-9 VLN 0) 92°<DC':25 
GPSR 85 86 (85,86) 100E-6 VPSR O 86 DC 0 
GRD1 60 11 (60,11) 1.759E-4 -MODEL DX D(IS=800.0E-18) 
GRD2 60 12 (60,12) 1.759E-4 -MODEL JX PUF(IS=350.0E-15 
HLIM 90 O VLIM 1K + BETA=672.8E-6 VTO=-.190 KF=1.85E-16) 
HCMR 80 1 POLY(2) VCM+ VCM- .- ENDS 
+ 0 1E2 1E2 
Macromodels, simulation models, or other models : Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not f 
warranted by TI as fully representing all of the TE 43 


specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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TLO277 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Il MACROMODEL 


AUGUST 1991 


e Trimmed Offset Voltage ... 500 pV Max e LowNoise ... 25nV/VHzatf = 1 kHz 
at 25°C, Vpp = 5V 


e Output Voltage Range Includes Negative Rail 
e Input Offset Voltage Drift ... 0.1 .V/mo 12 
Typ, Including the First 30 Days #. High Input Impegangs. .4 5.0 oaeae 
e Wide Range of Supply Voltages Over ©. Reb riolecioee nae 
Specified Temperature Range: @ Small-Outline Package Option Also Available 
—-55°C to 125°C ...4Vto16V in Tape and Reel 
-40°C to 85°C ... 4Vto 16 V 


0°C to 70°C ... 3Vto16V 
e Single-Supply Operation 


@ Designed-in Latch-Up Immunity 


e Common-Mode Input Voltage Range 
Extends Below the Negative Rail (C-Suffix, 
I-Suffix Types) 


macromodel — applies to TLC277 


* TLC277 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/10/90 AT 10:26 
* REV (N/A) SUPPLY VOLTAGE: 5 V 

* CONNECTIONS: NONINVERTING INPUT 

* INVERTING INPUT 

POSITIVE POWER SUPPLY 

| NEGATIVE POWER SUPPLY 

| | OUTPUT 

et BX 
3.45 


+ + + 


| 
hod 
ay 
bd 
Hig 
-SUBCKT TLC277 a 


* 


Ct il I2 5.65/7E-12 

C2 6 7 20.00E=12 

CPSR 85.86 79.6E-9 

DCM+ 81 82 DX 

DCM- 83 81 DX 

DC 5S; 5.3 

DE 54 5 Dx 

DLP: 90: 91 .Dx 

DLN 92 90 DX 

DP 4 3 DX 

ECMR 84 99 (2,99) 1 

EGND 99 0O POLY(2) (3,0) 44,0).:0°%.5 .5 
EPSR 85 0 POLY(1) (3,4) -313E-6 62.6E-6 
ENSE 89 2 POLY(1) (88,0) 1.1E-3 1 

FB 7 99 POLY(6) VB VC VE VLP VLN VPSR 0 9.881E5 -1E6 1E6 1E6 -1E6 7.76E5 
GA 6 011 12 138.2E-6 

GCM 0 6 10 99 27.64E-9 

GPSR 85 86 (85,86) 100E-6 

GRD1 60 11 (60,11) 1.382E-4 

GRD2 60 12 (60,12) 1.382E--4 

HLIM 90 O VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 
IRP 3 4 642E-6 


Macromodels, simulation models, or other models 


‘ | els, A Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not ff 
warranted by Tl as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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TLO277 


OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-Il MACROMODEL 


AR AA ELAR SEL OER, SER TET RST EE EEL TELL ELE TT LOE. MBE I EER ASA EER OLESEN RIESE NSE PEELE DEA BEDS TG S SRAMTR PAERISA BRE DRIES G25 EIA IS RII EIA 9 ERB OATES 
macromodel (cont.) — applies to TLC277 


Iss 3 10 DC 58.00E-6 
IIO0 2 0 .1E-12 
Ii 88 0 1E-21 


J1 11 89 10 JX 
J2 12 80 10 JX 
R2 6 9 100.0E3 


RCM 84 81 1K 

RN1 88 0 25E3 

RO1 S. 3.85 

RO2 7 99-85 

RSS 10 99 3.448E6 
VAD 60 4 -.65 
VCM+ 82 99 1.14 
VCN= 63°99: «2.25 


VB eo De o 

ve 3.29 DC 1,900 
VE 54 4 DC .7 
ViEIM- 7: 8 DC -0 

VLP 91 0 BDC 20 


VLN 0 92 DC 20 
VPSR O 86 DC 0 
-MODEL DX D(IS=800.0E-18) 


-MODEL JX PJF(IS=300.0E-15 BETA=658.9E-6 VTO=-.152 KF=1.65E-16) 


Macromodels, simulation models, or other models 
provided by Ti, directly or indirectly, are not 
warranted by Tl as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 


TEXAS 4 
INSTRUMENTS 


POST OFFICE BOX 655303 « DALLAS, TEXAS 75265 


Level-ll Macromodels ce 


SJOPOWOIDeW| |]-|OAe7 ~ 


TLO€277 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Il MACROMODEL 


AUGUST 1991 


e Trimmed Offset Voltage ... 500 pV Max @ LowNoise ... 25nV/VHzatf = 1 kHz 
at 25°C, Vpp = 5V 


e Output Voitage Range Includes Negative Rail 
e Input Offset Voltage Drift ... 0.1 uV/mo 12 
Typ, Including the First 30 Days © Fagh Input Imperanees cs ae 6 ener 
e Wide Range of Supply Voltages Over * ES riper Gis 
Specified Temperature Range: @ Small-Outline Package Option Also Available 
—-55°C to 125°C ...4Vto1l6V in Tape and Reel 
-40°C to 85°C ... 4Vto 16 V 


0°C to 70°C ... 3Vto 16 V e Designed-in Latch-Up Immunity 


@ Single-Supply Operation 
e Common-Mode Input Voltage Range 
Extends Below the Negative Rail (C-Suffix, 
I-Suffix Types) 
macromodel — applies to TLC277 
* TLC277 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 06/27/90 AT 10:01 
* REV (N/A) SUPPLY VOLTAGE: +5 V 
* CONNECTIONS: NONINVERTING INPUT 


ig INVERTING INPUT 


| 
bd | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
> b> 4 eosrPor 
* ‘het Sas eer es. 
.SUBCKT TLC277 s ig Be ee a 


* 


Cr 11 12 4.693E-12 

C2 6 7 20.00E-12 

CPSR 85-8679 .6E-9 

DCM+ 81 82 DX 

DCM- 83 81 DX 

DC ae ee 

DE 94.) S:2Dz 

DLP ». 90.91 DX 

DLN 92 90 DX 

DP 4 SDF 

ECMR 84 99 (2,99). 1 

EGND S99 0 POLY(2) (3,0) (4,0). 0..5 .5 
EPSR 85 0 POLY(1) (3,4) -626E-6 62.6E-6 
ENSE 89 2 POLY(1) (88,0) 250E-6 1 

FB 7 99 POLY(6) VB VC VE VLP VLN VPSR 0 1.221E6 -3E6 3E6 3E6 -3E6 1.22E6 
GA 6:0. 22 12. 275 .8Be6 

GCM<0:' 6 20°99 19..-786E-9 

GPSR 85 86 (85,86) 100E-6 

GRD1 60 11 (60,11) 1.759E-4 

GRD2 60 12 (60,12) 1.759E-4 

HLIM 90 O VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 
IRP 3 4 858E-6 


Macromodels, simulation models, or other models 


‘ Bis, x Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not # 

warranted by Tl as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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macromodel (cont.) — applies to TLC277 


Iss 3 10 DC 92.00E-6 
IIlO 2 0 ..1E-12 

id 86 0 LB+2i 

J1 La. 89 UY-ee 

J2 12 80 10 JX 

R2 6 9 100.0E3 


RCM 84 81 1K 
RN1 88 0 25E3 


RO1 8 
RO2 7 
RSS 10 
VAD 60 
VCM+ 82 
VCM- 83 
VB 9 
ve 3 
VE 54 
VLIM 7 
Vise: = 92. 
VLN 0 


2.85 
99 85 
99 2.174E6 
4 -./ 
99 3.65 
99 -4.67 
0 DC 0 
53 DC 2.200 
4 vc .7 
S21 0 
0 DC 20 
92 DC 20 


VPSR 0 86 DC 0 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJF(IS=350.0E-15 BETA=672.8E-6 VTO=-.191 KF=1.65E-16) 


Macromodels, simulation models, or other models 
provided by Ti, directly or indirectly, are not 
warranted by Ti as fully representing all of the 


specifications and operating characteristics of the 
semiconductor product to which the model relates. 


TLO€277 


OPERATIONAL AMPLIFIER MACROMODEL 


Gas 4 


INSTRUMENTS 


POST OFFICE BOX 655303 « DALLAS, TEXAS 75265 


LEVEL-Il MACROMODEL 


' 4-33 


Level-ll Macromodels i 


SJOPOWOIOLWY |]-|OAN7 = 


TLC279 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Il MACROMODEL 


AUGUST 1991 


e Trimmed Offset Voltage ... 900 pV Max e LowNoise ... 25nV/VHzatf = 1 kHz 
at 25°C, Vpp = 5 V 


e Output Voltage Range Includes Negative Rail 
e Input Offset Voltage Drift ... 0.1 u.V/mo 12 
Typ, Including the First 30 Days ©: PigLinput impecanie <= oe 
@ Wide Range of Supply Voltages Over ° Rep frotection Citaule 
Specified Temperature Range: @ Small-Outline Package Option Also Available 
-—55°C to 125°C ...4Vto16V in Tape and Reel 
-40°C to 85°C ... 4Vto 16V 


0O°C to 70°C ... 3Vto16V 
e Single-Supply Operation 


e Designed-in Latch-Up Immunity 


e Common-Mode Input Voltage Range 
Extends Below the Negative Rail (C-Suffix, 
i-Suffix Types) 


macromodel — applies to TLC279 


* TLC279 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/10/90 AT 10:26 
* REV (N/A) SUPPLY VOLTAGE: 5 V 

* CONNECTIONS : NONINVERTING INPUT 

ba INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
% Lh Oerrur 
* SS me ae Se 
.SUBCKT TLC279 . 2345S 


* 


op f aL 12.5.6575-i12 

C2 6 7 20.00E-12 

CPSR 85 86 79.6E-9 

DCM+ 81 82 DX 

DCM- 83-81 DX 

DC > Ba DZ 

DE 54 5 Dx 

DLP 90.91: Dx 

DLN 92 90 DX 

DP @° 23 Dx 

ECMR 84 99 (2,99) 1 

EGND 99 0 POLY(2) (3,0) (4,0) 0 .5 .5 
EPSR 85 0 POLY(1) (3,4) -313E-6 62.6E-6 
ENSE 89 2 POLY(1) (88,0) 1.1E-3 1 

FB 7 99 POLY(6) VB VC VE VLP VLN VPSR 0 9.881E5 -1E6 1E6 1E6 -1E6 7.76E5 
GA 6." 0 it: 12 138.28-6 

GCM 0 6 10 99 27.64E-9 

GPSR 85 86 (85,86) 100E-6 

GRD1 60 11 (60,11) 1.382E-4 

GRD2 60 12 (60,12) 1.382E-4 

HLIM 90 O VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 
IRP 3 4 642E-6 


Macromodels, simulation models, or other models 


. Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not Y] 
poi by Tl Sy fully gaat all : TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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TLC279 


OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-Il MACROMODEL 


AAAS EADIE ET ELA EAE LENT ESE AE LET OSELEE IT RE ET SIE SESE SANE SLE EAB DEST EN TES ILE BEBE PEN LEA HLS EL LSEG SSSA 28 REE ERE ER AE AABN RNG RNB 
macromodel (cont.)— applies to TLC279 


Iss 3 10 DC 58.00E-6 
IIO0 2 0 .1E-12 
Ii 88 0 1E-21 


J1 Li 89 ‘DOs 
J2 12 80 10 JX 
R2 6 9 100.053 


RCM 84 81 1K 

RN1 88 0 25E3 

RO1 a 3285 

RO2 7 29-85 

RSS 10 99 3.448E6 
VAD 60 4 -.65 
VCM+ 82 99 1.14 
VCM- 83 99 -2.25 


VB s- 0 PC 9 

vc 3 53 ve 1.900 
VE 54 4 DC .7 
Vou 7 3 DE 8 

VLE. Si. 0. DC 20 


VLN 0 92 DC 20 
VPSR 0 86 DC 0 
-MODEL DX D(IS=800.0E-18) 


-MODEL JX PJUF(IS=300.0E-15 BETA=658.9E-6 VTO=-.152 KF=1.65E-16) 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by Ti as fully representing all of the 
specifications and a characteristics of the 
semiconductor product to which the model relates. 


TEXAS 4% 
INSTRUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


Level-ill Macromodels jo 


SJOPOWOJORWV |]-|OAN7] = 


TLC279 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-I| MACROMODEL 


AUGUST 1991 


Trimmed Offset Voltage ... 900 nV Max e LowNoise ... 25nV/VHzatf = 1 kHz 
at 25°C, Vpp = 5V 


input Offset Voltage Drift ... 0.1 uV/mo 
Typ, Including the First 30 Days 


Wide Range of Supply Voltages Over 


e Output Voltage Range Includes Negative Rail 
e High Input Impedance ... 1012.0 Typ 
e ESD-Protection Circuitry 


Specified Temperature Range: @ Small-Outline Package Option Also Available 
—55°C to 125°C ...4Vto 16 V in Tape and Reel 
-40°C to 85°C ... 4Vto 16 V 


0°C to 70°C ... 3Vto 16 V 


@ Designed-in Latch-Up Immunity 


Single-Supply Operation 


Common-Mode Input Voltage Range 
Extends Below the Negative Rail (C-Suffix, 
l-Suffix Types) 


macromodel — applies to TLC279 


* TLC279 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS RELEASE 4.03 ON 06/27/90 AT 10:01 
* REV (N/A) 
* CONNECTIONS : NONINVERTING INPUT 


* 


+ + + 


* 


SUPPLY VOLTAGE: +5 V 


| 
| | POSITIVE POWER SUPPLY 
| | | NEGATIVE POWER SUPPLY 
Lt eee 
Phi ahs 
.SUBCKT TLC279 12345 
e1*: 4519's. 693R-22 
C2 6 7 20.00E-12 
CPSR 85 86 79.6E-9 
DCM+ 81 82 Dx | 
DCM- 83°81 DX 
DC 5 53 Dx 
DE 54 5 Dx 
DLP 90 91 Dx 
DLN 92 90 Dx 
DP 4 3 Dx 
ECMR 84 99 (2,99) 1 
EGND 99 0 POLY(2) (3,0) (4,0) 0.5 .5 
EPSR 85 0 POLY(1) (3,4) -626E-6 62.6E-6 
ENSE 89 2 POLY(1) (88,0) 250E-6 1 
FB 7 99 POLY(6) VB VC VE VLP VLN VPSR 0 1.221E6 -3E6 3E6 3E6 -3E6 1.22E6 
GA 6 0.71 42 175.98-6 
GCM 0 6 10 99 19.786E-9 
GPSR 85 86 (85,86) 100E-6 
GRD1 60 11 (60,11) 1.759E~-4 
GRD2 60 12 (60,12) 1.759E-4 
HLIM 90 QO VLIM 1K 
HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 


IRP 3 4 858E-6 


Macromodels, simulation models, or other models 


provided by Tl, directly or indirectly, are not j 
warranted by Tl as fully representing all of the TEXAS 


Copyright © 1991, Texas Instruments Incorporated 


specifications and operating characteristics of the 


semiconductor product to which the model relates. INST RUMENTS 


4-36 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


TL€279 


OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Ii MACROMODEL 


macromodel (cont.)— applies to TLC279 


Iss 3 10 DC 92.00E-6 
IIO 2 0 .1E-12 
Il 88 0 1E-21 
J1 il. 89: (002 
J2 12. 80.10 JX 
R2 6 9 100.0E3 
RCM 84 81 1K 
RN1 88 0 25E3 
RO1 So. 
RO2 7 99 85 
RSS 10 99 2.174E6 
VAD 60 4 -.7 
VCM+ 82 99 3.65 
VCM- 83 99 -4.67 
VB oC Be: 9 
ve 3 33.40. Bx2Gd 
VE 54 4 DC .7 
VEIN: 7 8 DCO 
VurF a. 0 De 20 
VLN 0 92 DC 20 
VPSR 0 86 DC 0 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJF(IS=350.0E-15 BETA=672.8E-6 VTO=-.191 KF=1.65E-16) 
- ENDS 
i 
Macromodels, simulation models, or other models a 
provided by Ti, directly or indirectly, are not Hei 
ated, ind esgtiog tases & ie TEXAS 
semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 ¢ DALLAS, TEXAS 75265 


Level-il Macromodels a. 


SJOPOWOIDeW |I-|9AE7 rs 


TLO27L2 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-I| MACROMODEL 


AUGUST 1991 


Trimmed Offset Voltage ... 900 .V Max e LowNoise ... 25nV/VHzatf = 1 kHz 
at 25°C, Vpp = 5V 


Input Offset Voltage Drift ... 0.1 uV/mo 
Typ, Including the First 30 Days 


e Output Voltage Range Includes Negative Rail 
e High Input Impedance ... 10'2 Q Typ 
e ESD-Protection Circuitry 


Wide Range of Supply Voltages Over 
Specified Temperature Range: @ Small-Outline Package Option Also Available 
—-55°C to 125°C ...4Vtol16V in Tape and Reel 


-40°C to 85°C ... 4Vto 16 V 


0°C to 70°C ... 3Vto16V 


e Designed-in Latch-Up Immunity 


Single-Supply Operation 


Common-Mode Input Voltage Range 
Extends Below the Negative Rail (C-Suffix, 
I-Suffix Types) 


macromodel — applies to TLC27L2, TLC27L2A, TLC27L2B 


* TLC27L2 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/10/90 AT 15:01 
* REV (N/A) 


* CONNECTIONS: 


* 


+ + + 


* 


SUPPLY VOLTAGE: 5 V 
NONINVERTING INPUT 
INVERTING INPUT 


| 
| | POSITIVE POWER SUPPLY 
| | | NEGATIVE POWER SUPPLY 
| 1) Cee Prur 
ie Soe Sie 
.SUBCKT TLC27L2 12 3 4 5 
Ci 11°12 °20 428-12 
C2 6 7 15.00E-12 
CPSR 85 86 79.6E-9 
DCM+ 81 82 DX 
DCM- 83 81 DX 
DC 5 53 DX 
DE 54 5 Dx 
DLP 90 91 DX 
DLN 92 90 DX 
DP 4-53: De 
ECMR 84 99 (2,99) 1 
EGND 99 0 POLY(2) (3,0) (4,0) 0 .5 .5 
EPSR 85 0 POLY(1) (3,4) -8.5E-6 1.7E-6 
ENSE 89 2 POLY(1) (88,0) 170E-6 1 
FB 7 99 POLY(6) VB VC VE VLP VLN VPSR 0 419.1E6 -70E6 70E6 70E6 -70E6 492E6 
GA 6 011 12 7.069E-6 
GCM 0 6 10 99 282.0E-12 
GPSR 85 86 (85,86) 100E-6 
GRD1 60 11 (60,11) 7.067E-6 
GRD2 60 12 (60,12) 7.067E-6 
HLIM 90 0 VLIM 1K 
HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 


Macromodels, simulation models, or other models 


shed yt dg or indirectly, =, ak Ti 43 
warranted by Ti as fully representing all of the 

specifications and operating characteristics of the EXAS 
semiconductor product to which the model relates. 


4-38 


Copyright © 1991, Texas Instruments Incorporated 


INSTRUMENTS 


POST OFFICE BOX 655303 « DALLAS, TEXAS 75265 


TLO€27L2 


OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-I! MACROMODEL 


EEA CTE ELIT EI Di MEELIS ELIE LEE EE STEELE SEEDED TEI A LIE LEE ELE E ND IS SRE EASE ELE BESIDES AEE L EES GE ES PBS EG EB SETELICCLEN AB TEE IM ISELS RO ELE TREES 


macromodel (cont.) — applies to TLC27L2, TLC27L2A, TLC27L2B 


IRP 3 4 9.55E-6 


Iss 3 10 DC 450.0E-9 
ItI0 2 0 .1E-12 

iil 88 0 1E-21 

J1 43 BS oO ae 

J2 12 80 10 JX 

R2 6 9 100.0E3 


RCM 84 81 1K 
RN1 88 0 195E3 


RO1 
RO2 
RSS 


8 
7 
10 


i 
91 
0 


5.85 
99-85 
99 444.4E6 
4 -.4 
a9: 1.2 
9S =2.3 
0 DC 0 
DC 1.470 
4 DC ..57 
8 DC 0 
0 DC 20 
92 DC 20 


0 86 DC 0 


DX D(IS=800.0E-18) 


JX PJUF(IS=300.0E-15 BETA=222.1E-6 VTO=.026 KF=1.45E-17) 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by Tl as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 


TEXAS a 
INSTRUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


4-39 


Level-ll Macromodels be 


SJOPOWOOPI\ |]-]9A97 ~ 


TLO27L2 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-Il MACROMODEL 


AUGUST 1991 


Trimmed Offset Voltage ... 900 nV Max e LowNoise ... 25nV/VHzatf = 1 kHz 
at 25°C, Vpp = 5V 


Input Offset Voltage Drift ... 0.1 u.V/mo 
Typ, Including the First 30 Days 


Wide Range of Supply Voltages Over 


e Output Voltage Range Includes Negative Rail 
e High Input Impedance ... 1012 Q Typ 
e ESD-Protection Circuitry 


Specified Temperature Range: @ Small-Outline Package Option Also Available 
-55°C to 125°C ...4Vtol6V in Tape and Reel 
-40°C to 85°C ... 4Vto 16V 


0°C to 70°C ... 3Vto16V 


e Designed-in Latch-Up Immunity 


Single-Supply Operation 


Common-Mode Input Voltage Range 
Extends Below the Negative Rail (C-Suffix, 
I-Suffix Types) 


macromodel — applies to TLC27L2, TLC27L2A, TLC27L2B 


* TLC27L2 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 06/28/90 AT 16:01 
* REV (N/A) 
* CONNECTIONS : NONINVERTING INPUT 


* 


+ + + & 


* 


SUPPLY VOLTAGE: +5 V 


INVERTING INPUT 


| 
| | POSITIVE POWER SUPPLY 
| | | NEGATIVE POWER SUPPLY 
li i 442 Oparor 
ee bee fay Oh | 
-SUBCKT TLC27L2 123 4 5 
C1 - 11 12 8.002R-12 
C2 6 7 15.00E-12 
CPSR 85 86 79.6E-9 
DCM+ 81 82 Dx 
DCM- 83 81 Dx 
DC 5 53 Dx 
DE 54 5 DX 
DLP 90 91 Dx 
DLN 92 90 DX 
DP 4>:3: Dx 
ECMR 84 99 (2,99) 1 
EGND 99 0 POLY(2) (3,0) (4,0) 0 .5 .5 
EPSR 85 0 POLY(1) (3,4) -17E-6 1.7E-6 
ENSE 89 2 POLY(1) (88,0) i90E-6 1 
FB 7 99 POLY(6) VB VC VE VLP VLN VPSR 0 761.8E6 -1E9 1E9 1E9 -1E9 975E6 
GA 6 O11 12 10.37E-6 
GCM 0 6 10 99 222.4E-12 
GPSR 85 86 (85,86) 100E-6 
GRD1 4 11 (4,11) 1.037E-5 
GRD2 4 12 (4,12) 1.037E-5 
HLIM 90 O VLIM 1K 
HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 


Macromodels, simulation models, or other models 


i p 2 Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not v] 
warranted by TI as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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macromodel (cont. ) — applies to TLC27L2, TLC27L2A, TLC27L2B 


IRP 3 4 13.9E-6 
Iss 3 10 DC 600.0E-9 


LLiO+ 2. 9! ..1B-12 
ii 88 0 18-2t 
J1 11 89 20°u2 
J2 12 80 10 JX 
R2 6 9 100.0E3 


RCM 84 81 1K 
RN1 88 0 195E3 


RO1 8 
RO2 7 
RSS 10 
VCM+ 82 
VCM- 83 
VB 9 
VWO:-3..53 
VE 54 
VLIM 7 
VLP 91 
VLN 0 


5 
S9 
99 
99 
99 

0 
DC 

& 

8 

0 
92 


85 

85 

333 .3E6 
3.6 
-5.5 
Dc 0 
1.650 
DC: ..95 
DC 0 
DC 20 
DC 20 


VPSR 0 86 DC 0 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJF(IS=350.0E-15 BETA=200E-6 VTO=.03 KF=1.45E-17) 


Macromodels, simulation models, or other models 
provided by Ti, directly or indirectly, are not 
warranted by Ti as fully representing ali of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 


TLO27L2 


OPERATIONAL AMPLIFIER MACROMODEL 


TEXAS 4 
INSTRUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


LEVEL-Ii MACROMODEL 


Level-ll Macromodels ia 


SJOPOWOIOLW |]-|OAN7 el 


TLO27L4 


OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-il MACROMODEL 


AUGUST 1991 


@ Input Offset Voltage: 


® Input Offset Voltage Drift ... 0.1 uV/mo 
Typ, Including the First 30 Days 


e Wide Range of Supply Voltages Over 


e Low Power ... 195 uW Typ at 25°C, 
TLC27L4B ... 2 mV Maxat 25°C, Vpp = 5V 
Vpp = 5V 


@ Output Voltage Range Includes Negative Rail 
e High Input Impedance ... 1012 Q Typ 
e ESD-Protection Circuitry 


Specified Temperature Range: @ Small-Outline Package Option Also Available 
-55°C to 125°C ...4Vto16V in Tape and Reel 


-40°C to 85°C ... 4Vto 16 V 
0°C to 70°C ... 3Vto 16V 


e Designed-in Latch-Up Immunity 


@ Single-Supply Operation 


e Common-Mode Input Voltage Range 
Extends Below the Negative Rail (C-Suffix, 


l-Suffix Types) 


macromodel — applies to TLC27L4, TLC27L4A, TLC27L4B 


* TLC27L4 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/10/90 AT 15:01 
* REV (N/A) SUPPLY VOLTAGE: 5 V 

* CONNECTIONS: NONINVERTING INPUT 

INVERTING INPUT 


* 


¢* ££ + & 


| 
| 
| 
| 
| 
-SUBCKT TLC27L4 1 


* 


| 
| 
| 
| 
2 


POSITIVE POWER SUPPLY 

| NEGATIVE POWER SUPPLY 
| | OUTPUT 
iy te 

Ze fe 


Ci 11 12 10.12E-12 
C2 6. 7 15.00EB-12 


CPSR 85 86 79.6E- 
DCM+ 81 82 DX 
DCM- 83 81 DX 
DC 5. sus Oe 
DE Tae ee 8 
DLP 90 91 DX 
DLN 92 90 DX 
DP 4.3 DZ 
ECMR 84 99 (2,99) 
EGND 99 0O POLY(2 
EPSR 85 0 POLY(1) 
ENSE 89 2 POLY(1) 


) 


1 
(3,0) (4,0) 0 .5 .5 


(3,4) -8.5E-6 1.7E-6 
(88,0) 170E-6 1 


FB 7 99 POLY(6) VB VC VE VLP VLN VPSR 0 419.1E6 -70E6 70E6 70E6 -70E6 492E6 
GA 6 @0 11 12 7.069E-6 

GCM 0 6 10 99 282.0E-12 

GPSR 85 86 (85,86) 100E-6 

GRD1 60 11 (60,11) 7.067E-6 

GRD2 60 12 (60,12) 7.067E-6 


HLIM 90 O VLIM 1K 


HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 


Macromodels, simulation models, or other models 


provided by Tl, directly or indirectly, are not j 
warranted by TI as fully representing all of the TEXAS 


Copyright © 1991, Texas Instruments Incorporated 


specifications and operating characteristics of the 


semiconductor product to which the model relates. INST RUMENTS 


4-42 


POST OFFICE BOX 655303 « DALLAS, TEXAS 75265 


TLO27L4 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Il MACROMODEL 


RPL Se SERRE PIELER ELD OLE SALA BT IS PIPE ORES EEO I PENELOPE LOSI, LEBEN IEEE LE IPE SS 28 EE DEBE LE DEE NEBR EADS GED SE LEED ASD ES AIEEE IEEE LESSEE AN SRI BEE EEE, 
macromodel (cont.) — applies to TLC27L4, TLC27L4A, TLC27L4B 


IRP 3 4 9.55E-6 

Iss 3 10 DC 450.0E-9 

LaA@ -256,.. 1LB-12 

I1 88 0 1E-21 

J1 ii S9¥I0-0-% 

J2 12.80.10 J 

R2 6 9 100.0E3 

RCM 84 81 1K 

RN1 88 0 195E3 

RO1 oa ee 

RO2 7.939 85 

RSS 10 99 444.4E6 

VAD 60 4 -.4 

VCM+ 82 99 1.1 

VCM- 83 99 -2.3 

VB 9. @ BdC:6 

Vo 3. 53.DC 1.470 

VE 54 4 DC .57 

VLIM 7 86 DBC:0 

VLP 91 0 DC 20 

VLN 0 92 DC 20 

VPSR 0 86 DC 0 
-MODEL DX D(IS=800.0E-18) 
.-MODEL JX PJF(IS=300.0E-15 BETA=222.1E-6 VTO=.026 KF=1.45E-17) 
- ENDS 


Level-ll Macromodels on 


provided by TI, directly or indirectly, are not 
warranted by TI as fully representing all of the TE 


specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 4-43 


Macromodels, simulation models, or other models 2 
Hip 


SJOPOWOORW\ |]-]9A97] eS 


TLO27L4 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-li MACROMODEL 


AUGUST 1991 


@ Input Offset Voltage: @ Low Power ... 195 uW Typ at 25°C, 
TLC27L4B ... 2mV Max at 25°C, Vpp = 5V 
Vpp = 5V 


e Output Voltage Range Includes Negative Rail 
e Input Offset Voltage Drift ... 0.1 uV/mo 4 12 
Typ, Including the First 30 Days ©. High input Impedance... 1725 Fe 
e Wide Range of Supply Voltages Over © ESO: Protection Grawry 
Specified Temperature Range: e Small-Outline Package Option Also Available 
-55°C to 125°C ...4Vtol6V in Tape and Reel 
—- 40°C to 85°C ... 4Vto 16 V 


0°C to 70°C ... 3Vto 16 V 
e Single-Supply Operation 


e Designed-in Latch-Up Immunity 


e Common-Mode Input Voltage Range 
Extends Below the Negative Rail (C-Suffix, 
l-Suffix Types) 


macromodel — applies to TLC27L4, TLC27L4A, TLC27L4B 


* TLC27L4 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 06/28/90 AT 16:01 
* REV (N/A) SUPPLY VOLTAGE: +5 V 

* CONNECTIONS : NONINVERTING INPUT 

* INVERTING INPUT 


| 
. | | POSITIVE POWER SUPPLY 
i: | | | NEGATIVE POWER SUPPLY 
¢ | Po aaeror 
” Be Ges es ae 
~-SUBCKT TLC27L4 123 45 


* 
EE ES EE TT TL TE LO 


C1 11 12 8.002E-12 

C2 6° 7-15.008-12 

CPSR 85 86 79.6E-9 

DCM+ 81 82 DX 

DCM- 83 81 DX 

De oS: 53 DE 

DE 2 eee ae * > 

BLP: $0 Si DZ 

DLN, 92 90 DX 

DP a> SDR 

ECMR 84 99 (2,99) 1 

EGND 99 0O POLY(2) (3,0) (4,0) 0 .5 .5 
EPSR 85 0 POLY(1) (3,4) -17E-6 1.7E-6 
ENSE 89 2 POLY(1) (88,0) 190E-6 1 

FB 7 99 POLY(6) VB VC VE VLP VLN VPSR 0 761.8E6 -1E9 1E9 1E9 -1E9 975E6 
GA 6°. O11. 12.10.37E-6 

GCM 0 6 10 99 222.4E-12 

GPSR 85 86 (85,86) 100E-6 

GRD1 4 11 (4,11) 1.037E-5 

GRD2 4 12 (4,12) 1.037E-5 

HLIM 90 O VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 


provided by Tl, directly or indirectly, are not 
warranted by TI as fully representing all of the 
specifications and operating characteristics of the 


semiconductor product to which the model relates. INST RUMENTS 
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Macromodeis, simulation models, or other models s Copyright © 1991, Texas Instruments Incorporated 
vi 


TL€27L4 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-i! MACROMODEL 


EPA ELE A TOA ETN EEL SN NONE DELILE SESSA ELLE EE DERE ATE ETE EEE DS AS EPELA EERIE BEE SEE SALES EASE SIME SBS DE ie NN Nh SSNS 1B I pS RON RO REBS 
macromodel (cont.) — applies to TLC27L4, TLC27L4A, TLC27L4B 


IRP 3 4 13.9E-6 
Iss 3 10 DC 600.0E-9 
ImI0 2.0 .1E-12 
I1 88 0 1E-21 
J1 ii 69 °2002 
J2 ae. BO. 20 Wt 
R2 6 9 100.0E3 
RCM 84 81 1K 
RN1 88 0 195E3 
RO1 Ss. 3 SS 
RO2 7.39.85 
RSS 10 99 333.3E6 
VCM+ 82 99 3.6 
VCM-. 83. 99° ~5.5 
VB , -2.Re°2 
vO. 3-53-De..2..650 
VE 4 4:50 ..55 
Vue. 7° ' 8-DeC 0 
VLP 91 0 DC 20 
VLN 0 92 DC 20 
VPSR 0 86 DC 0 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJUF(IS=350.0E-15 BETA=200E-6 VTO=.03 KF=1.45E-17) 


- ENDS 
Macromodels, simulation models, or other models E 
provided by Tl, directly or indirectly, are not f, 
warranted by Tl as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 4-45 


Level-ll Macromodels = 


SJOPOWOIDW |]-|OAO7 Pa 


TLC27L7 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-I] MACROMODEL 
AUGUST 1991 
e Trimmed Offset Voltage ... 500 u.V Max @ Low Power ... 100 .W Typ at 25°C, 
at 25°C, Vpp = 5V Vpp = 5V 
e Input Offset Voltage Drift ... 0.1 uV/mo e Output Voltage Range Includes Negative Rail 


Typ, Including the First 30 Days © High Input Impedance ... 10120 Typ 


e Wide Range of Supply Voltages Over 
Specified Temperature Range: 
-55°C to 125°C ...4Vto16V @ Small-Outline Package Option Also Available 
-40°C to 85°C ... 4Vito16V in Tape and Reel 
0°C to 70°C ... 3Vto 16 V 


e ESD-Protection Circuitry 


e Designed-in Latch-Up Immunity 


@ Single-Supply Operation 
e Common-Mode Input Voltage Range 
Extends Below the Negative Rail (C-Suffix, 
I-Suffix Types) 
macromodel — applies to TLC27L7 
* TLC27L7 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/10/90 AT 15:01 
* REV (N/A) SUPPLY VOLTAGE: 5 V 
* CONNECTIONS : NONINVERTING INPUT 


7 INVERTING INPUT 


POSITIVE POWER SUPPLY 

| NEGATIVE POWER SUPPLY 
| | OUTPUT 
es Be 

3 .4°S 


* ££ + + 


-SUBCKT TLC27L7 


* 


Cr. 11 12 10.12E-12 

C2 6 7 15.00E-12 

CPSR 85 86 79.6E-9 

DCM+ 81 82 DX 

DCM- 83 81 DX 

DC S52" Dx 

DE 54 5 Dx 

DLP 90 91 DX 

DLN 92 90 DX 

DP 4 3 DX 

ECMR 84 99 (2,99) 1 

EGND 99 © POLY(2) (3,0) (4,0) 0 .5 .5 
EPSR 85 0 POLY(1) (3,4) -8.5E-6 1.7E-6 
ENSE 89 2 POLY(1) (88,0) 170E-6 1 

FB 7 99 POLY(6) VB VC VE VLP VLN VPSR 0 419.1E6 -70E6 70E6 70E6 -70E6 492E6 
GA 6 O11 12 7.069E-6 

GCM 0 6 10 99 282.0E-12 

GPSR 85 86 (85,86) 100E-6 

GRD1 60 11 (60,11) 7.067E-6 

GRD2 60 12 (60,12) 7.067E-6 

HLIM 90 OO VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 
IRP 3 4 9.55E-6 


Macromodels, simulation models, or other models < Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not t 

pn ~ ae by Tl - fully a all 7 i TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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TLC€27L7 


OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-Il MACROMODEL 


Caanne nner reer a a oT Oe ean antennae 
macromodel (cont.)— applies to TLC27L7 


Iss 3 10 DC 450.0E-9 
IIO 2 0 .1E-12 

I1 88 0 1E-21 

J1 Lao 8S 16-JE 

J2 12 80 10 JX 

R2 6 9 100.0E3 


RCM 84 81 1K 
RN1 88 0 195E3 


RO1 
RO2 
RSS 


8 
7 
10 


el 
0 


> 85 
99°85 

99 444.4E6 
4 -.4 

99 el 

99 2.3 

0 Dc 0 
DC 1.470 
4 DC .57 
Se pe..4 

0 DC 20 
92 DC 20 


0 86 DC 0 
DX D(IS=800.0E-18) 
JX PJF(IS=300.0E-15 BETA=222.1E-6 VTO=.026 KF=1.45E-17) 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by Tl as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 


TEXAS wy 
INSTRUMENTS 
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Level-ll Macromodels = 


SJOPOWOOPW I]-|9AN7} eS 


TLO27L7 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-I] MACROMODEL 


AUGUST 1991 


Trimmed Offset Voltage ... 500 pV Max e Low Power ... 100 pW Typ at 25°C, 


at 25°C, Vpp = 5V Vpp = 5V 
e Input Offset Voltage Drift ... 0.1 uV/mo e Output Voltage Range Includes Negative Rail 


Neha, ia ara © High Input Impedance ... 1012 Q Typ 


e Wide Range of Supply Voltages Over 
Specified Temperature Range: 
-55°C to 125°C ...4Vto 16 V @ Smali-Outline Package Option Also Available 
-40°C to 85°C ... 4Vto16V in Tape and Reel 
0°C to 70°C ... 3Vto16V 


e Single-Supply Operation 


e ESD-Protection Circuitry 


e Designed-in Latch-Up Immunity 


e Common-Mode Input Voitage Range 
Extends Below the Negative Rail (C-Suffix, 
l-Suffix Types) 


macromodel — applies to TLC27L7 


* TLC27L7 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 06/28/90 AT 16:01 
* REV (N/A) SUPPLY VOLTAGE: +5 V 

* CONNECTIONS: NONINVERTING INPUT 

Ls INVERTING INPUT 

POSITIVE POWER SUPPLY 

| NEGATIVE POWER SUPPLY 

| | OUTPUT 
oe ee 
3 4 5 


+ + + & 


| 
4 
Pq 
ay 
4 
-SUBCRT TLC27L7 1 2 


* 


58 | 11 12 8.002E-12 

C2 6 7 15.00E-12 

CPSR 85 86 79.6E-9 

DCM+ 81 82 DX 

DCM- 83 81 DX 

DC Soa. De 

DE 54 5 DX 

DLP .90 91 DX 

DLN 92 90 DX 

DP 4:33: Bx 

ECMR 84 99 (2,99) 1 

EGND 99 0O POLY(2) (3,0) (4,0) 0 .5 .5 
EPSR 85 0 POLY(1) (3,4) -17E-6 1.7E-6 
ENSE 89 2 POLY(1) (88,0) 190E-6 1 

FB 7 99 POLY(6) VB VC VE VLP VLN VPSR 0 761.8E6 -1E9 1E9 1E9 -1E9 975E6 
GA 6°: 22; 32-10. 375-6 

GCM 0 6 10 99 222.4E-12 

GPSR 85 86 (85,86) 100E-6 

GRD1 4 11 (4,11) 1.037E-5 

GRD2 4 12 (4,12) 1.037E-5 

HLIM 90 O VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 
IRP 3 4 13.9E-6 


Macromodels, simulation models, or other models 


= Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not ] 
warranted by TI as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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TLCE27L7 


OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Ii MACROMODEL 


AEA TA STREP ST TE ENTREES HS SI SEN SITE IS SLITS ABR USTADBE SST IRE SL A OA RS EW BRN AINSI NR GANA SARIN IE ESO 


macromodel (cont.)— applies to TLC27L7 


Iss 3 10 DC 600.0E-9 
IIO 2 0 .1E-12 

I1 88 0 1E-21 

J1 ta. 89 16 Va 
J2 12 80 10 JX 
R2 6 9 100.0E3 
RCM 84 81 1K 

RN1 88 0 195E3 

RO1 Sires 

RO2 T3935 

RSS 10 99 333.3E6 
VCM+ 82 99 3.6 
VEOM- 83.99 -5.5 


VB > @26.9 
vO 3 33 De 1.650 
VE 54 4 Dc .55 
Wun 7... 8 De..0 
VE? $21 0 0 20 


VPSR O 86 DC 0 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJUF(IS=350.0E-15 BETA=200E-6 VTO=.03 KF=1.45E-17) 


Macromodels, simulation models, or other models : 
provided by Tl, directly or indirectly, are not i) 
warranted by Tl as fully representing all of the TEXAS 
specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 « DALLAS, TEXAS 75265 
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Level-ll Macromodels i 


SJOPOWOIIEW |]-|@AI7J 


¢ + &€ 


TL€27L9 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Il MACROMODEL 


AUGUST 1991 


Trimmed Offset Voltage ... 900 nV Max e Low Power ... 195 pW Typ at 25°C, 
at 25°C, Vpp = 5 V Vpp = 5V 
Input Offset Voltage Drift ... 0.1 uV/mo e Output Voltage Range Includes Negative Rail 


Typ, Including the First 30 Days 


Wide Range of Supply Voltages Over 
Specified Temperature Range: 


e High Input Impedance ... 10'2 0 Typ 
e ESD-Protection Circuitry 


—-55°C to 125°C ...4Vtol6V e Small-Outline Package Option Also Available 


-40°C to 85°C ... 4Vto 16V 
0°C to 70°C ... 3Vto 16 V 


Single-Supply Operation 


in Tape and Reel 


e Designed-in Latch-Up Immunity 


Common-Mode Input Voltage Range 
Extends Below the Negative Rail (C-Suffix, 
l-Suffix Types) 


macromodel — applies to TLC27L9 


* TLC27L9 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/10/90 AT 15:01 


* REV (N/A) 


* CONNECTIONS : 


* 


-SUBCKT TLC27L9 


* 


DP 

ECMR 
EGND 
EPSR 


-ENSE 


FB 7 
GA 
GCM 0 


11 

6 
85 
81 
83 

5 
54 
90 
92 

4 
84 
99 
85 
89 
99 

6 


SUPPLY VOLTAGE: 5 V 


| 

| | 
bel 
po 
Ra 
3 ee 


GPSR 85 86 (85,86) 


NONINVERTING INPUT 
INVERTING INPUT 


POSITIVE POWER SUPPLY 
| NEGATIVE POWER SUPPLY 


VC VE VLP VLN VPSR 0 419.1E6 -70E6 70E6 70E6 -70E6 492E6 


| | OUTPUT 
ee ee 
3.45 
12 10.12E-12 
7 15.00E-12 
86 79.6E-9 
82 DX 
81 Dx 
53 DX 
5 Dx 
91 DX 
90 DX 
3 Dx 
$9. (2,99). 1 
POL se) 0550): (4,0) 0..5.8 
0 POLY(1) (3,4) -8.5E-6 1.7E-6 
2 POLY(1) (88,0) L70E-6 1 
POLY(6) VB 
0 11 12 7.069E-6 
6 10 99 282.0E-12 
100E-6 
GRD1 4 11 (4,11) 7.067E-6 
GRD2 4 12 (4,12) 7.067E-6 


HLIM 


90 


0 VLIM 1K 


HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 
IRP 3 4 9.55E-6 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by Ti as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 
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TEXAS 4 
INSTRUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


Copyright © 1991, Texas Instruments Incorporated 


TLC27L9 


OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-I1 MACROMODEL 


CPR NEAR ANA PTT BASE DIN eID 2 PATI LEI TG IEE IIR AIT TIE E LEERY GRIDER RELIED LEE AIOE LIE DY ABP RE ARE SARIS SEE PRESS aN ONS SEE LASER ARE 


macromodel (cont.) — applies to TLC27L9 


Iss 3 10 DC 450.0E-9 


TiO. 2° 0- SIE-i2 
I1 88 0 1E-21 


J1 il 689-10 Jz 
J2 12 80 10 JX 
R2 6 9 100.0E3 


RCM 84 81 1K 

RN1 88 0 195E3 
RO1 $2 S785 

RO2 7.99 85 

RSS 10 99 444.4E6 
VCM+ 82 99 1.2 
VCM- 83 99 -2.5 
VB 9: 0 he 0 
VO°.3 -53. DC 2.470 
VE 54 4 DC .57 
Wie 72 Se 
VP. 91: 0 DC-20 
VLN 0 92 DC 20 
VPSR 0 86 DC 0 


-MODEL DX D(IS=800.0E-18) 


.MODEL JX PJF(IS=300.0E-15 BETA=222.1E-6 VTO=.023 KF=1.45E-17) 


Macromodels, simulation models, or other models 
provided by Ti, directly or indirectly, are not 
warranted by TI as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 


TEXAS ap 
INSTRUMENTS 


POST OFFICE BOX 655303 « DALLAS, TEXAS 75265 


Level-ill Macromodels a 


SJOPOWOOW) |]-|9A97] on 


TLE27L9 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Ii MACROMODEL 


AUGUST 1991 


Trimmed Offset Voltage ... 900 1. V Max @ Low Power ... 195 wW Typ at 25°C, 
at 25°C, Vpp = 5V : Vpp = 5V 
Input Offset Voltage Drift ... 0.1 uV/mo> @ Output Voltage Range Includes Negative Rail 


Typ, Including the First 30 Days 


Wide Range of Supply Voltages Over 
Specified Temperature Range: 


e High Input Impedance ... 1012.0 Typ 
e ESD-Protection Circuitry 


-—55°C to 125°C ...4Vtol6V @ Small-Outline Package Option Also Available 
-40°C to 85°C ... 4Vto 16 V in Tape and Reel 


o°C to 70°C ... 3Vtol16V 


e Designed-in Latch-Up Immunity 


Single-Supply Operation 


Common-Mode Input Voltage Range Extends 
Below the Negative Rail (C-Suffix, I-Suffix 


Types) 


macromodel — applies to TLC27L9 


* TLC27L9 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 06/28/90 AT 16:01 
* REV (N/A) 
* CONNECTIONS : NONINVERTING INPUT 


* 


+ + + & 


-SUBCKT TLC27L9 


* 


Cr 
C2 
CPSR 
DCM+ 
DCM- 
DC 
DE 
DLP 
DLN 
DP 
ECMR 
EGND 
EPSR 
ENSE 
FB 7 
GA 


GCM 0 


y Ba 

6 
85 
81 
83 

5 
54 
90 
92 

a 
84 
ee 
85 
89 
99 

6 


12 
7 
86 
82 
81 
Me 
a 
91 
90 
3 
99 
0 


SUPPLY VOLTAGE: +5 V 
INVERTING INPUT 

POSITIVE POWER SUPPLY 

| NEGATIVE POWER SUPPLY 


| 

4 
ee 
Ra 
Ray 
2 a 


| | OUTPUT 
A oy 
3: 4&5 

8.002E-12 

15.00E-12 

719 .6E-9 

DX 

DX 

DX 

DX 

DX 

DX 

DX 

(2,799) 4 

POLY(2) (3,0) (4,0) 0 .5 .5 


0 POLY(1) (3,4) -17E-6 1.7E-6 
2 POLY(1) (88,0) 190E-6 1 
POLY(6) VB VC VE VLP VLN VPSR 0 761.8E6 -1E9 1E9 1E9 -1E9 975E6 


0 


11 12 10.37E-6 


6 10 99 222.4E-12 


GPSR 85 86 (85,86) 100E-6 

GRD1 4 11 (4,11) 1.037E-5 

GRD2 4 12 (4,12) 1.037E-5 

0 VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 
IRP 3 4 13.9E-6 


HLIM 


90 


Macromodels, simulation models, or other models 


: : ¥ Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not v] 
warranted by TI as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
4-52 POST OFFICE BOX 655303 « DALLAS, TEXAS 75265 


TLCE27L9 


OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-I] MACROMODEL 


UT AE ERE EE RATE AE ITE ISN NE IBIS PET GAPE A AEN EB ETS US SS Sg 8 SI fie Staci SAY SED ORT Sn hg AIRSCDE PN RA 
macromodel (cont) — applies to TLC27L9 


Iss 3 10 DC 600.0E-9 


II0 2 0 .1E-12 
I1 88 0 1E-21 
J1 11. 89.10.Jx 
J2 12 80 10 JX 
R2 o 9 -LOCc ORS 


RCM 84 81 1K 
RN1 88 0 195E3 


RO1 8 
RO2 7 
RSS 10 
VCM+ 82 
VCM- 83 
VB 9 
7G. 333 
VE 54 
VLIM 7 
VLP 91 
VLN 0 


5 
99 
99 
99 
99 

0 


De 


4 
8 
0 
92 


85 

85 

333 .3E6 
3.6 
~5.5 
DC 0 
1.650 
Le ao 
DC 0 
DC 20 
DC 20 


VPSR 0 86 DC 0 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PUF(IS=350.0E-15 BETA=200E-6 VTO=.03 KF=1.45E-17) 


- ENDS 
Macromodels, simulation models, or other models 5 
provided by Tl, directly or indirectly, are not ] 
warranted by Tl as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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Level-ll Macromodels co 


SJOPOWOIIEW | ]-]9A97} - 


TLO27M2 | 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-I] MACROMODEL 


AUGUST 1991 


Input Offset Voltage: @e Common-Mode Input Voltage Range Extends 
TLC27M2B ... 2 mV Max at 25°C, Below the Negative Rail (C-Suffix, I-Suffix 
Vpp = 5V Types) 

Input Offset Voltage Drift ... 0.1 1.V/mo e LowNoise ... 32 nV/VHz Typ atf = 1 kHz 


Typ, Including the First 30 Days 


Wide Range of Supply Voitages Over 
Specified Temperature Range: 


e@ Output Voltage Range Includes Negative Rail 
e High Input Impedance ... 1012 Q Typ 


-55°C to 125°C ...4Vtol6V e ESD-Protection Circuitry 
-40°C to 85°C ... 4Vto 16 V 


0°C to 70°C ... 3Vto16V 
Single-Supply Operation 


e Small-Outline Package Option Also Available 
in Tape and Reel 


e Designed-in Latch-Up Immunity 


macromodel — applies to TLC27M2, TLC27M2A, TLC27M2B 


* TLC27M2 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/11/90 AT 10:35 
* REV (N/A) SUPPLY VOLTAGE: 5 V 

* CONNECTIONS: NONINVERTING INPUT 


* 


+ €£ & & 


-SUBCKT TLC27M2 


* 


INVERTING INPUT 

POSITIVE POWER SUPPLY 

| NEGATIVE POWER SUPPLY 
| | OUTPUT 

| 


| 
at 
| | 
| | 
ine ee 
2 3 4:3 


C1 11 12 6.938E-12 

C2 6 7 15.00E-12 

CPSR 85 86 79.6E-9 

DCM+ 81 82 DX 

DCM- 83 81 DX 

DC 5: 63° DZ 

DE 54 5 Ds 

DLP 90 91 DX 

DLN 92 90 DX 

DP &:. 3-DE 

ECMR 84 99 (2,99) 1 

EGND 99 0O POLY(2) (3,0) (4,0) 0 .5 .5 

EPSR 85 0 POLY(1) (3,4) -90E-6 18.0E-6 

ENSE 89 2 POLY(1) (88,0) 185E-6 1 

FB 7 99 POLY(6) VB VC VE VLP VLN VPSR 0 25.22E6 -40E6 40E6 40E6 -40E6 25E6 

GA 6 011 12 39.87E-6 

GCM 0 6 10 99 2.248E-9 

GPSR 85 86 (85,86) 100E-6 

GRD1 60 11 (60,11) 3.987E-5 

GRD2 60 12 (60,12) 3.987E-5 

HLIM 90 O VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 

IRP 3 4 99E-6 

Iss 3 10 DC 6.000E-6 

LLO 2 0-.1E-12 
Macromodels, simulation models, or other models i Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not t] 
warranted by TI as fully representing all of the TEXAS 4 


specifications and operating characteristics of the 


semiconductor product to which the model relates. INST RUMENTS 
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TLO27M2 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-li MACROMODEL 


‘RRA a 1 SERN US RN GEA RS BN BESET ANE 8 aI DATES ESE I CEE DO TER NIE SOS FE BEBE ETE EEA OS STi EISSN ES BIS RS 8 SG RRS WEBS VNR IALLEEL EOE. 
macromodel (cont.) — applies to TLC27M2, TLC27M2A, TLC27M2B 


Il 88 0 1E-21 

J1 1188-30 Js 

J2 12 80 10 JX 

R2 6 9 100.0E3 

RCM 84 81 1K 

RN1 88 0 40E3 

RO1 3: 5°85 

RO2 739° 35 

RSS 10 99 33.33E6 

VAD 60 4 -.5 

VCM+ 82 99 1.20 

VCM- 83 99 =<2.3 

VB oS Deo 

VG 3:53: DC 1.68 

VE 54 4 DC .6 

Voie 7.8 BC 9 

Var. 81.0 De 20 

VLN 0 92 DC 20 

VPSR 0 86 DC 0 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJF(IS=300.0E-15 BETA=529.8E-6 VTO=-.017 KF=8.2E-17) 


provided by Tl, directly or indirectly, are not 
warranted by Tl as fully representing all of the 
specifications and operating characteristics of the 


TEXAS 
semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 4-55 


Macromodels, simulation models, or other models é 
olp 


Level-ll Macromodels c= 


SJ@POWOOeW |]-|@Ae7 ~ 


TLO27M2 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-Il MACROMODEL 
AUGUST 1991 
e Input Offset Voltage: e Common-Mode Input Voltage Range Extends 
TLC27M2B ... 2 mV Max at 25°C, Below the Negative Rail (C-Suffix, I-Suffix 
Vpp = 5V Types) 
e Input Offset Voltage Drift ... 0.1 1.V/mo e LowNoise ... 32 nV/VHz Typ atf = 1 kHz 


Typ, Including the First 30 Days @ Output Voltage Range Includes Negative Rail 


e Wide Range of Supply Voltages Over 
Specified Temperature Range: 

-55°C to 125°C ...4Vto16V e ESD-Protection Circuitry 

- 40°C to 85°C ... 4Vto16V 

0°C to 70°C ... 3Vto 16 V 


Single-Supply Operation 


e High Input impedance ... 1012 Q Typ 


@® Small-Outline Package Option Also Available 
in Tape and Reel 


@ Designed-in Latch-Up Immunity 


macromodel — applies to TLC27M2, TLC27M2A, TLC27M2B 


* TLC27M2 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 06/28/90 AT 12:57 
* REV (N/A) SUPPLY VOLTAGE: +5 V 

* CONNECTIONS : NONINVERTING INPUT 

* INVERTING INPUT 

POSITIVE POWER SUPPLY 

| NEGATIVE POWER SUPPLY 

| | OUTPUT 

+ eA 
3.45 


+ ££ & 


| 

ss 

Le 

| | 

A 
-SUBCRT TLC27M2 1 2 
* 


ap 3 11 12 12.044E-12 

C2 6 -7-15.00E-12 

CPSR 85 86 79.6E-9 

DCM+ 81 82 DX 

DCM- 83 81 DX 

DC = ie 2S OP 

DE 54 5 Dx 

DLP 90 91 DX 

DLN 92 90 DX 

DP 4 3 DX 

ECMR 84 99 (2,99) 1 

EGND 99 0 POLY(2) (3,0). (4,0) 0 .5 .5 
EPSR 85 0 POLY(1) (3,4) -192E-6 19.2E-6 
ENSE 89 2 POLY(1) (88,0) 190E-6 1 

FB 7 99 POLY(6) VB VC VE VLP VLN VPSR 0 36.45E6 -40E6 40E6 40E6 -40E6 38E6 
GA 6 01112 84.83E-6 

GCM 0 6 10 99 1.693E-9 

GPSR 85 86 (85,86) 100E-6 

GRD1 60 11 (60,11) 8.482E-5 

GRD2 60 12 (60,12) 8.482E-5 

HLIM 90 O VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 
IRP 3 4 134.1E-6 

Iss 3 10 DC 8.400E-6 

II0 2 0 .1E-12 


Macromodels, simulation models, or other models 


. Copyright © 1991, Texas Instruments Incorporated 
provided by Ti, directly or indirectly, are not i 
warranted by Tl as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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TLO27M2 


OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-il MACROMODEL 
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macromodel (cont.) — applies to TLC27M2, TLC27M2A, TLC27M2B 


I1 88 0 1E-21 


J1 
J2 
R2 


11 
12 
6 


89 10 JX 
80 10 JX 
9 100.0E3 


RCM 84 81 1K 
RN1 88 0 40E3 


RO1 
RO2 
RSS 


8 
f 
10 


Y 
91 
0 


5 65 
99 85 
99 23.81E6 
4 -.4 
79:3. 7 
99 ~4.77 
0 DC 0 
pe 1.9 
4 vc .6 
8 DC 0 
0 DC 20 
92 DC 20 


0 86 DC 0 
DX D(IS=800.0E-18) 
JX PJF(IS=50.00E-15 BETA=475E-6 vVTO=.023 KF=8.2E-17) 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by Tl as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 
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TLO27M4 | 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-I] MACROMODEL 
AUGUST 1991 
e Input Offset Voltage: e LowNoise ... 32 nV/VHz Typ atf = 1 kHz 
ee pee yee epee Us e Low Power ... 2.1 mW Typ at 25°C, 
DD:*= Vpp = 5V 


@ Input Offset Voltage Drift ... 0.1 u.V/mo : 
Typ, Including the First 30 Days e Output Voltage Range al aad oe Rail 

@ Wide Range of Supply Voltages Over * ighp inperenns 2. 
Specified Temperature Range: e ESD-Protection Circuitry 
-55°C to 125°C ...4Vto16V 

- 40°C to 85°C ... 4Vto 16 V 


0°C to 70°C ... 3Vto 16 V 
@ Single-Supply Operation 


@ Small-Outline Package Option Also Available 
in Tape and Reel 


@ Common-Mode Input Voltage Range Extends 
Below the Negative Rail (C-Suffix, I-Suffix 
Types) 


macromodel — applies to TLC27M4, TLC27M4A, TLC27M4B 


* TLC27M4 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/11/90 AT 10:35 
* REV (N/A) SUPPLY VOLTAGE: 5 V 
* CONNECTIONS : NONINVERTING INPUT 
= | INVERTING INPUT 

| | POSITIVE POWER SUPPLY 

| | | NEGATIVE POWER SUPPLY 

Lb oh F-erreur 

es ioe fats) 
-SUBCKT TLC27M4 123 4 5 
* 


Ca 11,12 6.938E-12 

C2 6 7 15.00E-12 

CPSR 85 86 79.6E-9 

DCM+ 81 82 DX 

DCM- 83 81 DX 

DC 5 53 DX 

DE 54 5 Dx 

DLP 90 91 DX 

DLN 92 90 DX 

DP 4 3 Dx 

ECMR 84 99 (2,99) 1 

EGND.99 .0 POLY(2) (3,0):..(4,0) 0 .5..5 
EPSR 85 0 POLY(1) (3,4) -90E-6 18.0E-6 
ENSE 89 2 POLY(1) (88,0) 185E-6 1 

FB 7 99 POLY(6) VB VC VE VLP VLN VPSR 0 25.22E6 -40E6 40E6 40E6 -40E6 25E6 
GA 6 011.12 39.87E-6 

GCM 0 6 10 99 2.248E-9 

GPSR 85 86 (85,86) 100E-6 

GRD1 60 11 (60,11) 3.987E-5 

GRD2 60 12 (60,12) 3.987E-5 

HLIM 90 O VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 


provided by Tl, directly or indirectly, are not 
warranted by Tl as fully representing all of the 
specifications and operating characteristics of the 


semiconductor product to which the model relates. INST RUMENTS 
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Macromodels, simulation models, or other models z Copyright © 1991, Texas Instruments Incorporated 
vi 


TLC27M4 


OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-I] MACROMODEL 


LAT RRNA AL AIEEE OE ARTEL ETC LAE ERLE LEE LNT AEP PE RIES LATE EDP N GL OL NN IED BELO LEDERER ELE EARS MENG ALESIS LB AS EUSE BEDI SCRE REE CERES we REEF, 


macromodel (cont.) — applies to TLC27M4, TLC27M4A, TLC27M4B 


IRP 3 4 99E-6 

Iss 3 10 DC 6.000E-6 

II0 2 0 .1E-12 

il 88 0 1E-21 

J1 nae “OO? 10. 9E 

J2 12 80 10 JX 

R2 6 9 100.0E3 

RCM 84 81 1K 

RN1 88 0 40E3 

RO1 5 5.-85 

RO2 7 39 65 

RSS 10 99 33.3356 

VAD 60 4 -.5 

VCM+ 82 99 1.20 

VCN- 83.99 -2.3 

VB 7 2 Be 0 

MO 3-52: DC. 1.68 

VE 54 4 DC .6 

Vie? 8 pC.6 

Vir: 31-6 De: 20 

VLN 0 92 DC 20 

VPSR 0 86 DC 0 
-MODEL DX D(IS=800.0E-18) 


-MODEL JX PJF(IS=300.0E-15 BETA=529.8E-6 VTO=-.017 KF=8.2E-17) 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectiy, are not 
warranted by Tl as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 
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TLC27M4 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Il MACROMODEL 


AUGUST 1991 


Input Offset Voltage: e LowNoise ... 32nV/VHz Typ atf = 1 kHz 


TLC27M4B ... 2 mV Maxat 25°C, 
Vpp = 5V 


Input Offset Voltage Drift ... 0.1 uV/mo 
Typ, Including the First 30 Days 


Wide Range of Supply Voltages Over 


e Low Power ... 2.1 mW Typ at 25°C, 
Vpp = 5V 


e Output Voltage Range Includes Negative Rail 
e High input Impedance ... 1012.9 Typ 


Specified Temperature Range: e ESD-Protection Circuitry 
~55°C to 125°C ...4Vto16V 


-40°C to 85°C ... 4Vto 16 V 
o°C to 70°C ... 3Vto 16V 


@ Small-Outline Package Option Also Available 
in Tape and Reel 


Single-Supply Operation 


Common-Mode Input Voltage Range 
Extends Below the Negative Rail (C-Suffix, 
I-Suffix Types) 


macromodel — applies to TLC27M4, TLC27M4A, TLC27M4B 


* TLC27M4 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 06/28/90 AT 12:57 
* REV (N/A) SUPPLY VOLTAGE: +5 V 

* CONNECTIONS: NONINVERTING INPUT 


* 


+ + + 


-SUBCKT TLC27M4 


* 


INVERTING INPUT 

POSITIVE POWER SUPPLY 

| NEGATIVE POWER SUPPLY 
| | OUTPUT 

| 


| 
oe 
| | 
BA 
By Se oy 
L 4 3 £5 


ep 
C2 
CPSR 
DCM+ 
DCM- 
DC 
DE 
DLP 
DLN 
DP 
ECMR 
EGND 
EPSR 
ENSE 
FB 7 
GA 
GCM 
GPSR 
GRD1 
GRD2 
HLIM 
HCMR 


sie 

6 
85 
81 
83 

5 
54 
90 
92 

4 
84 
99 
85 
89 
$9 

6 

0 
85 
60 
60 
90 
80 


12 12.044E-12 
7° 15.00E-12 
86 79.6E-9 
82 DX 
81 DX 
53 DX 
5 DX 
91 DX 
90 DX 
3 DX 
S9.°(2,99)- .1 
O POLY(2) (3,0) (4,0) 0 .5 .5 
0 POLY(1) (3,4) -192E-6 19.2E-6 
2 POLY(1) (88,0) 190E-6 1 
POLY(6) VB VC VE VLP VLN VPSR 0 36.45E6 -40E6 40E6 40E6 -40E6 38E6 
0 1112 84.83E-6 
6 10.99: 1.69328-9 
86 (85,86) 1O00E-6 
11 (60,11) 8.482E-5 
12 (60,12) 8.482E--5 
0 VLIM 1K 
1 POLY(2) VCM+ VCM- 0 1E2 1E2 


Macromodels, simulation models, or other models 


provided by Ti, directly or indirectly, are not j 
warranted by Tl as fully representing all of the TEXAS 


Copyright © 1991, Texas Instruments Incorporated 


specifications and operating characteristics of the 


semiconductor product to which the model relates. INST RUMENTS 
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TLC27M4 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Il MACROMODEL 


macromodel (cont.) — applies to TLC27M4, TLC27M4A, TLC27M4B 


‘IRP 3 4 134.1E-6 
Iss 3 10 DC 8.400E-6 
Ito 2 0 .1E-12 
Ii 88 0 1E-21 
J1 11 89 10 JX 
J2 12 80 10 JX 
R2 6 9 100.0E3 
RCM 84 81 1K 
RN1 88 0 40E3 
ROL S.. 5:85 
RO2 7-39. 85 
RSS 10 99 23.81E6 
VAD 60 4 -.4 
VCM+ 82 99 3.7 
VCM- 83 99 -4.77 
VB 9-0: tC 8 
Wo. 2-30.20: 3-9 
VE 54 4 DC .6 
View 7 § oC 0 
Wor 91 0. be: 20 
VLN 0 92 DC 20 
VPSR O 86 DC 0 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PUF(IS=50.00E-15 BETA=475E-6 VTO=.023 KF=8.2E-17) 


- ENDS 
Macromodels, simulation models, or other models z 
provided by Tl, directly or indirectly, are not i 
warranted by Ti as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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TLO27M7 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Il MACROMODEL 


AUGUST 1991 


e Trimmed Offset Voltage ... 500 uV Max e LowNoise ... 32 nV/VHz Typ atf = 1 kHz 


ssc tiegiie” | Uae e Low Power ... 2.1 mW Typ at 25°C, 
e Input Offset Voltage Drift ... 0.1 u.V/mo Vpp = 5V 


Typ, Including the First 30 Days © Output Voltage Range Includes Negative Rail 


e Wide Range of Supply Voltages Over 
Specified Temperature Range: 
-55°C to 125°C ...4Vto16V e ESD-Protection Circuitry 
-40°C to 85°C ... 4Vto16V 
0°C to 70°C ... 3Vto16V 


@ Single-Supply Operation 


@ High Input Impedance ... 10'2 Q Typ 


@ Small-Outline Package Option Also Available 
in Tape and Reel 


e Designed-in Latch-Up Immunity 
e Common-Mode Input Voltage Range Extends 

Below the Negative Rail (C-Suffix, 

l-Suffix Types) 


macromodel — applies to TLC27M7 


* TLC27M7 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/11/90 AT 10:35 
* REV (N/A) SUPPLY VOLTAGE: 5 V 
* CONNECTIONS: NONINVERTING INPUT 
. | INVERTING INPUT 

| | POSITIVE POWER SUPPLY 

| | | NEGATIVE POWER SUPPLY 

| 4: 4> 4200TPOT 

Jae ee are ad 
«aUBCRT TLC2Z7M?7: 123.45 


* 


te 11 12 6.938E-12 

C2 6. 7-15.00E-12 

CPSR 85 86 79.6E-9 

DCM+ 81 82 DX 

DCM- 83 81 DX 

DC We EY 

DE oa --5; DA 

Dae 30-91 Dx 

DLN 92 90 DX 

DP 4.3 DX 

ECMR 84 99 (2,99) 1 

EGND 99 0O POLY(2) (3,0) (4,0) 0 .5 .5 
EPSR 85 0 POLY(1) (3,4) -90E-6 18.0E-6 
ENSE 89 2 POLY(1) (88,0) I85E-6 1 

FB 7 99 POLY(6) VB VC VE VLP VLN VPSR 0 25.22E6 -40E6 40E6 40E6 -40E6 25E6 
GA @ Olt 12. 39. S72<6 

GCM 0 6 10 99 2.248E-9 

GPSR 85 86 (85,86) 100E-6 

GRD1 60 11 (60,11) 3.987E-5 

GRD2 60 12 (60,12) 3.987E-5 

HLIM 90 O VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 
IRP 3 4 99E-6 


provided by Tl, directly or indirectly, are not 
warranted by Tl as fully representing all of the 
specifications and operating characteristics of the 


semiconductor product to which the model relates. INST RUMENTS 
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TLC27M7 


OPERATIONAL AMPLIFIER MACROMODEL 


macromodel (cont.) — applies to TLC27M7 


Iss 3 10 DC 6.000E-6 


IIO0 2 0 .1E-12 
I1 88 0 1E-21 


gi 41° G9 10 7x 
Ja; {1280 109k 
R2 6 9 100.03 


RCM 84 81 1K 

RN1 88 0 40E3 
ROL S 5°85 
RO2 7-99 85 
RSS, 10 99 33.33E6 
VAD 60 4 -.5 
VCM+ 82 99 1.20 
VCM- 83 99 -2.3 
0 DC 0 
Vo 3. a2 DG 4.68 
VE 54 4 DC .6 
Nae 7 6.0 9 
VLP- 91:0. DE. 20 
VLN 0 92 DC 20 
VPSR 0 86 DC 0 


-MODEL DX D(IS=800.0E-18) 


LEVEL-I! MACROMODEL 


-MODEL JX PJF(IS=300.0E-15 BETA=529.8E-6 VTO=-.017 KF=8.2E-17) 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by Tl as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 
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TLO27M7 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Il MACROMODEL 


AUGUST 1991 


@ Trimmed Offset Voltage ... 500 pV Max e LowNoise ... 32 nV/VHz Typ atf = 1 kHz 


at 25°C, Vpp = 5V @ Low Power ... 2.1 mW Typ at 25°C, 
@ Input Offset Voltage Drift ... 0.1 uV/mo Vpp = 5V 


Typ, Including the First 30 Days e Output Voltage Range Includes Negative Rail 


e Wide Range of Supply Voltages Over 
Specified Temperature Range: 
-55°C to 125°C ...4Vto16V e ESD-Protection Circuitry 
—40°C to 85°C ... 4Vto 16 V 
0°C to 70°C ... 3Vto16V 


@ Single-Supply Operation 


e High input Impedance ... 1012 © Typ 


@ Small-Outline Package Option Also Available 
in Tape and Reel 


@ Designed-in Latch-Up immunity 
e Common-Mode Input Voltage Range Extends 

Below the Negative Rail (C-Suffix, 

I-Suffix Types) 


macromodel — applies to TLC27M7 


* TLC27M7 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 06/28/90 AT 12:57 
* REV (N/A) SUPPLY VOLTAGE: +5 V 
* CONNECTIONS : NONINVERTING INPUT 
ed | INVERTING INPUT 

| | POSITIVE POWER SUPPLY 

| | | NEGATIVE POWER SUPPLY 

| 1 +e Ourrar 

Ras Bes Mas 
—eUbchs TCA. 12.3 6-5 


* 


C1 11 12 12.044E-12 

C2 6. 7 15.00E-12 

CPSR 85 86 79.6E-9 

DCM+ 81 82 DX 

DCM- 83 81 DX 

DC 2 o-oo 

DE 54 5 DX 

DLP 90 91 DX 

DLN 92 90 DX 

DP 4 3 DX 

ECMR 84 99 (2,99) 1 

EGND 99 0O POLY(2) (3,0) (4,0) 0 .5 .5 
EPSR 85 0 POLY(1) (3,4) -192E-6 19.2E-6 
ENSE 89 2 POLY(1) (88,0) 190E-6 1 

FB 7 99 POLY(6) VB VC VE VLP VLN VPSR 0 36.45E6 -40E6 40E6 40E6 -40E6 38E6 
GA 6 011 12 84.83E-6 

GCM 0 -6 10 99. 1.693E-9 

GPSR 85 86 (85,86) 100E-6 

GRD1 60 11 (60,11) 8.482E-5 

GRD2 60 12 (60,12) 8.482E-5 

HLIM 90 O VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 
IRP 3 4 134.1E-6 


Macromodels, simulation models, or other models Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not 

warranted by Tl as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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TLO27M7 


OPERATIONAL AMPLIFIER MACROMODEL 


macromodel (cont.) — applies to TLC27M7 


Iss 3 10 DC 8.400E-6 


110.2 0 .1E-12 
I1. 88,.0. 1B-21 


J1 pit POs} ew SD 
J2 12 80 10 JX 
R2 6 9 100.0E3 


RCM 84 81 1K 

RN1 88 0 40E3 
RO1 : a ee 
RO2 y ate: he FS 
RSS 10 99 23.81E6 
VAD 60 4 -.4 
VCM+ 82 99 3.7 
VCM- 83 99.-4.77 
Ube 8 
Vig a cae DO. 1.3 
VE 54 4 DC .6 
8 DC 0 
VLP $1 0 DC 20 
VLN 0: S32 DC. 20 
VPSR 0 86 DC 0 


-MODEL DX D(IS=800.0E-18) 


LEVEL-Ii MACROMODEL 


-MODEL JX PUJF(IS=50.00E-15 BETA=475E-6 VTO=.023 KF=8.2E-17) 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by Ti as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 
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Level-Il Macromodels ba 


TLC27M9 
OPERATIONAL AMPLIFIER MACROMODEL 
-LEVEL-I| MACROMODEL 


AUGUST 1991 


e Trimmed Offset Voltage ... 900 u.V Max @ LowNoise ... 32nV/VHz Typ atf = 1 kHz 


ee e Low Power ... 2.1 mW Typ at 25°C, 
e Input Offset Voltage Drift ... 0.1 uV/mo Vpp = 5V 


Typ, Including the First 30 Days e Output Voltage Range Includes Negative Rail 


e Wide Range of Supply Voltages Over 
Specified Temperature Range: 
—-55°C to 125°C ...4Vto 16 V e ESD-Protection Circuitry 
-40°C to 85°C ... 4Vto 16 V 
0°C to 70°C ... 3Vto16V 


@ Single-Supply Operation 


@ High Input Impedance ... 1012 © Typ 


@ Small-Outline Package Option Also Available 
in Tape and Reel 


® Designed-in Latch-Up Immunity 


@e Common-Mode Input Voitage Range 
Extends Below the Negative Rail (C-Suffix, 
I-Suffix Types) 


macromodel — applies to TLC27M9 


* TLC27M9 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/11/90 AT 10:35 
* REV (N/A) SUPPLY VOLTAGE: 5 V 

* CONNECTIONS: NONINVERTING INPUT 

* INVERTING INPUT 

POSITIVE POWER SUPPLY 

| NEGATIVE POWER SUPPLY 

| | OUTPUT : 

dae 
3.45 


SJOPOWOIIEW |]-|OAG7] Po 


+ + + 


| 
ee 
ee 
EA 
bes 
~-SUBCKT TLC27M9 1 2 


* 


C1 11 12 6.938E-i12 

C2 6.7 15.00E-12 

CPSR 85 86 79.6E-9 

DCM+ 81 82 DX 

DCM~ 63.81... DX 

DC 5: 53: Dz 

DE 54 5 DX 

DLP 90 91 DX 

DLN 92 90 DX 

DP 4 3 DX 

ECMR 84 99 (2,99) 1 

EGND 99 0O POLY(2) (3,0) (4,0) 0 .5 .5 
EPSR 85 0 POLY(1) (3,4) -90E-6 18.0E-6 
ENSE 89 2 POLY(1) (88,0) 185E-6 1 

FB 7 99 POLY(6) VB VC VE VLP VLN VPSR 0 25.22E6 -40E6 40E6 40E6 -40E6 25E6 
GA 6 011 12 39.87E-6 

GCM 0 6 10 99 2.248E-9 

GPSR 85 86 (85,86) 100E-6 

GRD1 60 11 (60,11) 3.987E-5 

GRD2 60 12 (60,12) 3.987E-5 

HLIM 90 O VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 
IRP 3 4 99E-6 


provided by Tl, directly or indirectly, are not 
warranted by TI as fully representing all of the 
specifications and operating characteristics of the 


semiconductor product to which the model relates. INST RUM ENTS 
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Macromodels, simulation models, or other models : Copyright © 1991, Texas Instruments Incorporated 
wD 


TLO27M9 


OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-I! MACROMODEL 


‘RG TT cS SARA, aA SR SR SSS ER LAN SS SASS AR RO AMAA NRL SLY 7 IRENE EE Pt RSG RUS TLE ANE OARS VLE EOS SS ES ARTE RRS 


macromodel (cont.) — applies to TLC27M9 


Iss 3 10 DC 6.000E-6 
t10-2-0 .18-12 
I1 88 0 1E-21 


J1 41° 89 10 Va 
J2 12 80 10 JX 
R2 6 9 100.0E3 


RCM 84 81 1K 

RN1i 88 0 40E3 

RO1 o 3-8 

RO2 7.99.85 

RSS 10 99 33.33E6 

VAD 60 4 -.5 

VCM+ 82 99 1.20 

VCM- 83 99 -2.3 

VB a ae Be 

VC°32 53: DC 1-68 

VE 54. 4 DC .6 

VEIN: 7 - 8. De 9 

VLP 91 0 DC 20 

VLN 0 92 DC 20 

VPSR 0 86 DC 0 
-MODEL DX D(IS=800.0E-18) 


.MODEL JX PJF(IS=300.0E-15 BETA=529.8E-6 VTO=-.017 KF=8.2E-17) 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by TI as fully representing all of the 
specifications and oe characteristics of the 
semiconductor product to which the model relates. 


EXAS 4 
INSTRUMENTS 
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TLO27M9 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-I| MACROMODEL 


AUGUST 1991 


@ Trimmed Offset Voltage ... 900 nV Max e LowNoise ... 32 nV/VHz Typ atf = 1 kHz 


vaociosi lie!’ amid e Low Power ... 2.1 mW Typ at 25°C, 
e Input Offset Voltage Drift ... 0.1 uV/mo Vpp = 5V 


Typ, Including the First 30 Days e Output Voltage Range Includes Negative Rail 


e Wide Range of Supply Voltages Over 
Specified Temperature Range: 
-55°C to 125°C ...4Vto 16 V e ESD-Protection Circuitry 
—-40°C to 85°C ... 4Vto 16 V 
0°C to 70°C ... 3Vto16V 


@ Single-Supply Operation 


e High Input Impedance ... 1012 Q Typ 


e Smaill-Outline Package Option Also Available 
in Tape and Reel 


e Designed-in Latch-Up Immunity 
e Common-Mode Input Voltage Range 

Extends Below the Negative Rail (C-Suffix, 

l-Suffix Types) 


macromodel — applies to TLC27M9 


* TLC27M9 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 06/28/90 AT 12:57 
* REV (N/A) SUPPLY VOLTAGE: +5 V 

* CONNECTIONS: NONINVERTING INPUT 


* 


| 
* | | POSITIVE POWER SUPPLY 
se | | | NEGATIVE POWER SUPPLY 
vs | | | | ourput 
* ae ee a 
.SUBCKT TLC27M9 12 3 4 5 


* 


ei § 11 12 12.044E-12 

C2 6 7 15.00E-12 

CPSR 85 86 79.6E-9 

DCM+ 81 82 DX 

DCM- 83 81 DX 

DC 2 ao eae 

DE 54 5 Dx 

DLP 90 91 DX 

DLN 92 90 DX 

DP 4 3 DX 

ECMR 84 99 (2,99) 1 

EGND 99 0O POLY(2) (3,0) (4,0) 0 .5 .5 
EPSR 85 0 POLY(1) (3,4) -192E-6 19.2E-6 
ENSE 89 2 POLY(1) (88,0) 190E-6 1 

FB 7 99 POLY(6) VB VC VE VLP VLN VPSR 0 36.45E6 -40E6 40E6 40E6 -40E6 38E6 
GA 6 01112 84.83E-6 

GCM 0-6 10° $9 .-1:.693E-9 

GPSR 85 86 (85,86) 100E-6 

GRD1 60 11 (60,11) 8.482E-5 

GRD2 60 12 (60,12) 8.482E-5 

HLIM 90 O VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 
IRP 3 4 134.1E-6 


Macromodels, simulation models, or other models - Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not f 

warranted by Tl as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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TLO27M9 


OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-Il MACROMODEL 


AEA ALERTS PNET SE DS Me I IR NE SES ET TIER IE ONO BERLE LYASE ESL AL TIES ODT EERE AEE RID LIE 2 LET EGO LER IEEE A SIE. SH ERIE IIE ASE DES OES ON EYE A SELEY 5 GENER DEERE 
macromodel (cont.) — applies to TLC27M9 


Iss 


L104 0 


3 10 DC 8.400E-6 
-1LE-12 


I1 88 0 1E-21 


J1 
J2 
R2 


ut” 989.10 J 
12 80 10 JX 
6.9 100.083 


RCM 84 81 1K 
RN1 88 0 40E3 


RO1 
RO2 
RSS 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by Tl as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 


a 
733 


10 99 23.81E6 


85 
85 


60 4 -.4 


82 99 
83 99 
ae | 
= 
54 4 
8 
a 
0 92 


kw 

-4.77 
be .0 
DC .6 
DC 0 
DC 20 
DC 20 


0 86 DC 0 


DX D(IS=800.0E-18) 


JX PUF(IS=50.00E-15 BETA=475E-6 VTO=.023 KF=8.2E-17) 


TEXAS 4) 
INSTRUMENTS 
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TLC1078 


OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-I| MACROMODEL 


AUGUST 1991 
e Power Dissipation as Low as 10 ,.W Typ Per 
Amplifier 


e Operates on a Single Silver-Oxide Watch 
Battery, Vpp = 1.4 V Min 


@ Vio -.- 450 pV Max in DIP and Smail- 
Outline Package 


e Input Offset Voltage Drift ... 0.1 u.V/moTyp, 
Including the First 30 Days 


e High-lmpedance LinCMOS™ Inputs 
lip = 0.6 pA Typ 


macromodel — applies to TLC1078 


High Open-Loop Gain ... 850,000 Typ 


Output Drive Capability > 20 mA 
. 47 Vims Typ 


Common-Mode Input Voltage Range Extends 
Below the Negative Rail 


Slew Rate .. 


Output Voltage Range Includes Negative Rail 
ESD-Protection Circuitry 


Small-Outline Package Option Also Available 
in Tape and Reel 


* TLC1078 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/13/90 AT 08:43 


SUPPLY VOLTAGE: 5 V 
NONINVERTING INPUT 
INVERTING INPUT 


* REV (N/A) 


* CONNECTIONS : 
+ 


OUTPUT 


+ £ + 


| 

| | 

fee Se 

Bes Dis see 

By Bt Be Set 
-SUBCKT TLC1078. 123 4 5 
* 


POSITIVE POWER SUPPLY 
NEGATIVE POWER SUPPLY 


ci 11:12 19.24E-12 
C2 6 7 30.00E-12 
CPSR 85 86 79.6E-9 


ECMR 84 99 (2,99) 1 
EGND 99 0O POLY(2) (3,0) (4,0) 
a ES ee 
EPSR 85 0 POLY(1) (3,4) -20.2E-6 
+ 4.04E-6 
ENSE 89 2 POLY(1) (88,0) 160E-6 1 
FB 7 99 POLY(6) VB VC VE VLP VLN 
+ VPSR 0 245E6 -40E6 40E6 40E6 -40E6 
+ 219E6 
GA 6 011 12 14.34E-6 
GCM 0 610 99 516.5E-12 
GPSR 85 86 (85,86) 100E-6 
GRD1 60 11 (60,11) 1.434E-5 
GRD2 60 12 (60,12) 1.434E-5 
HLIM 90 O VLIM 1K 
HCMR 80 1 POLY(2) VCM+ VCM- 
+ 0 1E2 1E2 
Macromodels, simulation models, or other models 
provided by Ti, directly or indirectly, are not 
warranted by TI as fully representing all of the TI 


specifications and operating characteristics of the 
semiconductor product to which the model relates. 


IRP 3 4 9.04E-6 
Iss 3 10 DC 960.0E-9 
TIO: 2 0 .1B-12 

Ii: 88 0: 1E-21 

J1 11 689.10 Jz 
J2 12 80 10 JX 
R2 ‘6 9 100.0E3 
RCM 84 81 1K 

RN1 88 0 235E3 

RO1 ae Sa! 

RO2 y ee ee 

RSS 10 99 208.3E6 
VAD 60 4 -.4 

VCM+ 82 99 1.22 
VCM- 83 99 -2.32 
VB oO BEG 

ve 3.53:DC 1.488 
VE 54 4 pce .59 
VoL: 7.28 De 8 
VLP . 91: 0-DC.25 
VLN 0 92 DC 25 
VPSR 0 86 DC 0 


-MODEL DX D(IS=800.0E-18) 
-MODEL JX PUJF(IS=300.0E-15 BETA=428.7E-6 
+ VTO=.024 KF=2.55E-17) 


: Copyright © 1991, Texas Instruments Incorporated 
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TLC1078 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-li MACROMODEL 


AUGUST 1991 


@ Power Dissipation as Low as 10 pW Typ Per e High Open-Loop Gain ... 850,000 Typ 
gel il # Output Drive Capability > 20 mA 
e Operates on a Single Silver-Oxide Watch © Slew Rate 47 Vims Typ 


Battery, Vpp = 1.4 V Min 


@¢ Vio .-- 450 yV Max in DIP and Small- 
Outline Package 


e Common-Mode Input Voltage Range Extends 
Below the Negative Rail 


© Input Offset Voltage Drift ... 0.1 uV/moTyp, e Output Voltage Range Includes Negative Rail 


Including the First 30 Days @ ESD-Protection Circuitry 
@ High-impedance LinCMOS™ Inputs @ Small-Outline Package Option Also Available 
lip = 0.6 pA Typ in Tape and Reel 


macromodel — applies to TLC1078 


* TLC1078 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/02/90 AT 08:43 
* REV (N/A) SUPPLY VOLTAGE: +5 V 

* CONNECTIONS : NONINVERTING INPUT 

= INVERTING INPUT 


Level-Il Macromodels 


| 
* | | POSITIVE POWER SUPPLY 
. | | | NEGATIVE POWER SUPPLY 
. lt ) Eb Omeeor 
* See, Sie ee 
—eubGr “THCIO7TSs:.- £2 3°45 
ie 
af § 11 12 15.20E-42 IRP 3 4 13.1E-6 
Ca 6 7 30.00E-12 Iss 3 10 DC 1.410E-6 
CPSR 85 86 79.6E-9 Tio: 2 0 .1E-12 
DCM+ 81 82 DX I1 88 0 1E-21 
DCM- 83 81 DX Ji no Oe. SO ae 
DC 2-94. Dm J2 12 80 10 0X 
DE 54 5 Dx R2 6 9.100.053 
DLP 90 91 DX RCM 84 81 1K 
DLN 92 90 DX RN1 88 0 235E3 
DP 4 3 Dx RO1 Sch 75 
ECMR 84 99 (2,99) 2 RO2 7. 23: 75 
EGND 99 0O POLY(2) (3,0) (4,0) RSS 10 99 141.8E6 
tAiPue «oe VAD 604 -.4 
EPSR 85 0 POLY(1) (3,4) -40.4E-6 VCM+ 82 99 3.7 
+ 4.04E-6 VCM- 83 99 -4.8 
ENSE 89 2 POLY(1) (88,0) 180E-6 1 VB wD De 30 
FB 7 99 POLY(6) VB VC VE VLP VLN vc 3: 353 DC 1.800 
+ VPSR 0 355.6E6 -50E6 50E6 50E6 VE 54 4 DC .7 
+ -50E6 355E6 View —-7--s De 6 
GA 6 0 11 12:36 .02E-6 VLP> Si: & DE ws 
GCM 0 610 99 452.6E-12 VLN 0 92-00 25 
GPSR 85 86 (85,86) 100E-6 VPSR 0 86 DC 0 
GRD1 60 11 (60,11) 1.602E-5 -MODEL DX D(IS=800.0E-18) 
GRD2 60 12 (60,12) 1.602E-5 -MODEL JX PUF(IS=350.0E-15 BETA=364.1E-6 
HLIM 90 O VLIM 1K + VTO=.026 KF=2.55E-17) 
HCMR 80 1 POLY(2) VCM+ VCM- - ENDS 
+ 0 1E2 1E2 
Macromodels, simulation models, or other models ‘ Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not f, 
specifcaslons aad cpecatiop coaractaratics of the TEXAS v 
ianubiecine product to which the model relates. INST RUMENTS 
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TLC1079 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-I| MACROMODEL 


AUGUST 1991 


e Power Dissipation as Low as 10 uW Typ Per @ High Open-Loop Gain ... 850,000 Typ 
ene e Output Drive Capability > 20 mA 


@ Operates on a Single Silver-Oxide Watch o. Sa eee 47 Vims Typ 


Battery, Vpp = 1.4 V Min 


@ Vio -.-.. 850 pV Max in DIP and Small- 
Outline Package 


e Common-Mode Input Voltage Range Extends 
Below the Negative Rail 


e Input Offset Voltage Drift ... 0.1 uV/moTyp, Output Voltage Range Includes Negative Rail 


Including the First30 Days e ESD-Protection Circuitry 
e High-lmpedance LinCMOS™ Inputs @ 14-Pin Small-Outline Package Option Also 
lip =. 0.6 pA Typ Available in Tape and Reel 


macromodel — applies to TLC1079 


* TLC1079 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/10/90 AT 15:01 
* REV (N/A) SUPPLY VOLTAGE: 5 V 

* CONNECTIONS : NONINVERTING INPUT 

¥ INVERTING INPUT 


| 
sg | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
5 Ct 1b ogercr 
. SSE ee ash ee 
yeuUpGn.. T10C1079 -.1:.2°3°4:5 
* 
Ce. 11 «i2- 10.i12E-12 IRP 3 4 9.55E-6 
C2 6 7 15.00E-12 Iss 3 10 DC 450.0E-9 
CPSR 85 86 79.6E-9 110° 2. 0-. 18-12 
DCM+ 81 82 DX Il 88 0 1E-21 
DCM- 83 81 DX J1 ke Bo. 202 Jz 
DC se Bo BS? 4 J2 12 80 10 JX 
DE 54 5 DX R2 6 9 100.0E3 
DLP 90 91 DX RCM 84 81 1K 
DLN 92 90 DX RN1 88 0 195E3 
DP a3 .Dx RO1 G.:-8::85 
ECMR 84 99 (2,99) 1 RO2 + 399S..85 
EGND 99 0O POLY(2) (3,0) (4,0) RSS 10 99 444.4E6 
oO 6 eS VAD 60 4 -.4 
EPSR 85 0 POLY(1) (3,4) -8.5E-6 VCM+ 82 99 1.1 
+ 1.7E-6 VCM- 83 99 -2.3 
ENSE 89 2 POLY(1) (88,0) 170E-6 1 VB 9 0 DC 0 
FB 7 99 POLY(6) VB VC VE VILP VLN VO 13:83 DO TVA 70 
+ VPSR 0 419.1E6 -70E6 70E6 70E6 VE 54 2a)- De Ss7 
+ -70E6 492E6 VES. 2 Be) 
GA 6 01112 7.069E-6 ViLP. $12. -O::00 720 
GCM 0 6 10 99 282.0E-12 VLN 0 S92 BDC 20 
GPSR 85 86 (85,86) 100E-6 VPSR 0 86 DC 0 
GRD1 60 11 (60,11) 7.067E-6 -MODEL DX D(IS=800.0E-18) 
GRD2 60 12 (60,12) 7.067E-6 -MODEL JX PJUF(IS=300.0E-15 BETA=222.1E-6 
HLIM 90 O VLIM 1K + VTO=.026 KF=1.45E-17) 
HCMR 80 1 POLY(2) VCM+ VCM- - ENDS 
+ 0 1E2 1E2 ) 
Macromodels, simulation models, or other models x Copyright © 1991, Texas Instruments Incorporated 
provided by Ti, directly or indirectly, are not i 
warranted by TI as fully representing all of the ip 


specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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TLC1079 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-il MACROMODEL 


AUGUST 1991 


Power Dissipation as Low as 10 wW Typ Per e High Open-Loop Gain ... 850,000 Typ 
nEpener e Output Drive Capability > 20 mA 
e Operates on a Single Silver-Oxide Watch Slew Rate 47 Vims Typ 


Battery, Vpp = 1.4 V Min 


@e Vio .-- 850 LV Max in DIP and Small- 
Outline Package 


@e Common-Mode Input Voltage Range Extends 
Below the Negative Rail 


Output Voltage Range Includes Negative Rail 


e Input Offset Voltage Drift ... 


Including the First 30 Days 


0.1 uV/mo Typ, 


@ High-lmpedance LinCMOS™ Inputs 


lip = 0.6 pA Typ 


ESD-Protection Circuitry 


14-Pin Small-Outline Package Option Also 
Available in Tape and Reel 


macromodel — applies to TLC1079 


* TLC1079 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 06/28/90 AT 16:01 
* REV (N/A) SUPPLY VOLTAGE: +5 V 
* CONNECTIONS : NONINVERTING INPUT 

| INVERTING INPUT 

| | POSITIVE POWER SUPPLY 

| | | NEGATIVE POWER SUPPLY 

Y tr ft OGrrur 

Ea bern 
«-SUBCRKT TLO1079 :.1.2 3°¢.5 


* 
/ 


C1 11 12 8.002E-12 + 0 1E2 1E2 
C2 6 7 15.00E-12 IRP 3 4 13.9E-6 
CPSR 85 86 79.6E-9 Iss 3 10 DC 600.0E-9 
DCM+ 81 82 DX IIo 2 0 .1E-12 
DCM~ 63.81. DX I1 88 0 1E-21 
DC >. 53° DE J1 il. «89:20: x 
DE 54 5 Dx J2 ta" 80 “30: /JX 
DLP: -90 S1 DX R2 6 9 100.0E3 
DLN 92 90 DX RCM 84 81 1K 
DP 4 3 DX RN1 88 0 195E3 
ECMR 84 99 (2,99) 1 RO1 a "S85 
EGND 99 0 POLY(2) (3,0) (4,90) RO2 99-85 

ee ee ere. RSS ‘10°99 "333 .386 
EPSR 85 0 POLY(1) (3,4) -17E-6 VCM+ 82 99 3.6 

+ 1.7E-6 VCM- -63 99 =-5.5 
ENSE 89 2 POLY(1) (88,0) 190E-6 1 VB 7 Co 
FB 7 99 POLY(6) VB VC VE VLP VLN VC 3.53.0: 22650 

+ VPSR 0 761.8E6 -1E9 1E9 1E9 -1E9 VE 74. & Pe 255 

+ 975E6 VLIM. 7° 830Cc: 6 
GA 6 01112 10.37E-6 VEP .. 91. 0 DE.20 
GCM 0 610 99 222.4E-12 VLN 0 92 DC 20 
GPSR 85 86 (85,86) 100E-6 VPSR 0 86 DC 0 
GRD1 4 11 (4,11) 1.037E-5 -MODEL DX D(IS=800.0E-18) 


GRD2 4 12 (4,12) 1.037E-5 
HLIM 90 O VLIM 1K 
HCMR 80 1 POLY(2) VCM+ VCM- 


-MODEL JX PJUF(IS=350.0E-15 BETA=200E-6 
+ VTO=.03 KF=1.45E-17) 
- ENDS 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by TI as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 
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TLC2201 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-I] MACROMODEL 
AUGUST 1991 
@ TLC2201B is 100% Tested for Noise: e Low Input Bias Current ... 1 pA Typ 
25 nV/VHz Max at f = 10 Hz at Ta = 25°C 
Leen ae See © Fully Specified for Both Single-Supply and 
@ Low Input Offset Voltage ... 200 nV Max Split-Supply Operation 
e Excellent Offset Voltage Stability With e Common-Mode Input Voltage Range Includes 
Temperature ... 0.5 uV/°C Typ the Negative Rail 


macromodel — applies to TLC2201, TLC2201A, TLC2201B 
* TLC2201 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 


* CREATED USING PARTS RELEASE 4.03 ON 07/09/90 AT 15:18 
* REV (N/A) SUPPLY VOLTAGE: 5 V 
* CONNECTIONS: NONINVERTING INPUT 


* INVERTING INPUT 


SJOPOWOIDLI |]-|9AN7 re 


| 
= | | POSITIVE POWER SUPPLY 
fs | | | NEGATIVE POWER SUPPLY 
e | | | | OUTPUT 
bs: SD ee ee 
foupoaee Ttitcaed.. 1 2°.3°-4:5 
* 
gt & 11 12 11.00E-12 J2 i2..:-80: 10 Jz 
C2 6 7 50.00E-12 R2 6 9 100.0E3 
CPSR 85 86 79.6E-9 RCM 84 81 1K 
DCM+ 81 82 DX RN1 88 0 1500 
DCM- 83 81 DX RO1 8 5 188 
DC 5 55 Dan RO2 7 99 187 
DE 54:75) DE RSS 10 99 1.600E6 
DLP 90 91 DX VAD 60 4 -.6 
DLN 92 90 DX VCM+ 82 99 -.24 
DP 3x VCM- 83 99 -2.02 
ECMR 84 99 (2,99) 1 VB a= Do 8 
EGND 99 O POLY(2) (3,0) (4,0) ve 2» 92: DE. 
20 a. tS VE 54 4 DC .7 
EPSR 85 0 POLY(1) (3,4) -100E-6 VLIM 7 8 DC 0 
+ 20E-6 VLP 91 0 DC 2.800 
ENSE 89 2 POLY(1) (88,0) 100E-6 1 VLN 0 92 DC 2.800 
FB 7 99 POLY(6) VB VC VE VLP VLN VPSR 0 86 DC 0 
+ VPSR 0 537.9E3 -50E3 50E3 50E3 -MODEL DX D(IS=800.0E-18) 
+ -50E3 479E3 -MODEL JX PJF(IS=500.0E-15 BETA=1.279E-3 
GA 6 -0 11-12. 282. 7&-6 + VTO=-.176 KF=9E-18) 
GCM 0 6 10 99 2.303E-9 - ENDS 
GPSR 85 86 (85,86) 100E-6 
GRD1 60 11 (60,11) 2.827E-4 
GRD2 60 12 (60,12) 2.827E-4 
HLIM 90 O VLIM 1K 
HCMR 80 1 POLY(2) VCM+ VCM- 
+ 0 1E2 1E2 
IRP 3 4 875E-6 
Iss 3 10 DC 125.0E-6 
IIO0 2 0 .5E-12 
I1 88 0 1E-12 
Ji 11 89 10 JX 
Macromodels, simulation models, or other models . Copyright © 1991, Texas Instruments Incorporated 
provided by Ti, directly or indirectly, are not 
warranted by TI as fully representing all of the Bt ap 


specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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| TLC2201 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-Il MACROMODEL 
AUGUST 1991 
e TLC2201B is 100% Tested for Noise: e Low Input Bias Current ... 1 pA Typ 
25 nV/VHz Max atf = 10 Hz at Ta = 25°C 
12 nVNHz Max at f = 1 kHz e Fully Specified for Both Single-Supply and 
e Low Input Offset Voltage ... 200 nV Max Split-Supply Operation 
e Excellent Offset Voltage Stability With e Common-Mode Input Voltage Range includes 
Temperature ... 0.5 nV/°C Typ the Negative Rail 


macromodel — applies to TLC2201, TLC2201A, TLC2201B 


* TLC2201 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 06/26/90 AT 13:16 
* REV (N/A) SUPPLY VOLTAGE: +5 V 

* CONNECTIONS : NONINVERTING INPUT 

3 INVERTING INPUT 


| a 
* | | POSITIVE POWER SUPPLY 2 
* | | | NEGATIVE POWER SUPPLY re) 
“ 1 | | | ourpur & 
* EAE Ses Tae ee o 
.SUBCKT TLC2201 12345 2 
: = 
Cl 11 12 8.51E-12 ga 42> -60.40- a8 as 
C3 6 7 50.00E-12 R2 6 9 100.0E3 . 
CPSR 85 86 79.6E-9 RCM 84 81 1K ® 
DCM+ 81 82 Dx RN1 88 0 1500 = 
DCM- 83 81 Dx ROl 8 5 188 | 
DC 5 53 Dx RO2 7 99 187 
DE 54 5 Dx RSS 10 99 1.48156 
DLP 90 91 Dx ; VAD 60 4 -.3V 
DLN 92 90 Dx VCM+ 82 99 2.2 
DP 4. °3 Dx VCM- 83 99 -4.5 
ECMR 84 99 (2,99) 1 VB 9 0 DC 0 
EGND 99 0O POLY(2) (3,0) (4,0) vc 3.53 pc .9 
08-55 VE 54 4 Dc .8 
EPSR 85 0 POLY(1) (3,4) -200E-6 VLIM .7°>.8 De 0 
+ 20E-6 VLP 09h) O0ne i2:6 
ENSE 89 2 POLY(1) (88,0) 100E-6 1 VLN 0 92 DC 2.8 
FB 7 99 POLY(6) VB VC VE VLP VLN VPSR 0 86 DC 0 
+ VPSR 0 895.9E3 -90E3 90E3 90E3 .MODEL DX D(IS=800.0E-18) 
+ -90E3 895E3 .MODEL JX PJF(IS=500.0E-15 BETA=1.462E-3 
GA 6 0 11.12 344.228-~6 + VTO=-.155 KF=1E-17) 
GCM 0 6 10 99 1.295E-9 . ENDS 


GPSR 85 86 (85,86) 100E-6 

GRD1 60 11 (60,11) 3.141E-4 

GRD2 60 12 (60,12) 3.141E-4 

HLIM 90 O VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 
+ 0 1E2 1E2 

IRP 3 4 965E-6 

Iss 3-10 DC 135 .0E-6 

Iz0: 2 :0...5E-1i2 

71°86 0 1LE-21 

J1 £2.89 10° 7% 


Macromodels, simulation models, or other models : Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i, 

peed by Tl R fully a = - TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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TLO2652 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-I! MACROMODEL 
AUGUST 1991 
e Low Offset Voltage... 1 UV Max ® Single-Supply Operation 
@ Low Change in Offset Voltage With @ Common-Mode Input Voltage Range Includes 
Temperature ... 0.003 nV/°C Typ the Negative Rail 
e Low Input Offset Current ... 500 pA Max e No Noise Degradation With External 
at Ta = —55°C to 125°C Capacitors Connected to Vpp-— 


e Ayp --- 135 dB Min 
e CMRR and ksypr ... 120 dB Min 


macromodel — applies to TLC2652, TLC2652A 


* TLC2652 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 06/27/90 AT 10:36 
* REV (N/A) SUPPLY VOLTAGE: +5 V 

* CONNECTIONS : NONINVERTING INPUT 

* INVERTING INPUT 


= 
@ 
< 
@ 
1 | 
= * | | POSITIVE POWER SUPPLY 
= * | | | NEGATIVE POWER SUPPLY 
S * | 1 1 | ourpur 
a id PSAP a9 
= .SUBCKT TLC2652 12345 
* 
A 
wl Cl 11 12 3.8048-12 IRP 3 4 1.44E-3 
” C2 6 7 20.00E-12 ISS 3 10 DC 56.00E-6 
C3. 87 0 2.96E-9 IIO 2 0 2E-12 
CPSR 85 86 15.9E-6 I1 88 0 1E-21 
DCM+ 81 82 Dx Ji We” ge 40 ox 
DCM- 83 81 Dx 2: “12 80:20 3x 
Dc 5 53 Dx R2 6 9 100.053 
DE 54 5 Dx RCM 84 81 1K 
DLP 90 91 Dx RN1 87 0 514E3 
DLN 92 90 DX RN2 87 88 2153 
DP 4 3 Dx $01 os - “Bes 
ECMR 84 99 (2,99) 1 RO2.. 799 165 
EGND 99 0 POLY(2) (3,0) (4,0) RSS 10 99 3.571E6 
mee en ae VAD 60 4 -.4 
EPSR 85 0 POLY(1) (3,4) -4.47E-6 VCM+ 82 99 2.7 
+ 4.47E-7 VCM- 83 99 -4.6 
ENSE 89 2 POLY(1) (88,0) .6E-6 1 VB 9 0 DC 0 
FB 7 99 POLY(6) VB VC VE VLP VLN vc 3 53 DC .9 
+ VPSR 0 1.342E9 -2E9 2E9 2#9 -2E9 VE 54 40DC .8 
+ 1.3429 VLIM 7 8 DC 0 
GA 6))- 0 12 12 125. 9R-6 VLP 91 0 DC 3.100 
GCM 0 6 10 99 25E-12 VIN 0 92 DC 3.100 
GPSR 85 86 (85,86) 100E-6 VPSR 0 86 DC 0 
GRD1 60 11 (60,11) 1.257E-4 .MODEL DX D(IS=800.0E-18) 
GRD2 60 12 (60,12) 1.257E-4 .MODEL JX PJF(IS=500.0E-15 BETA=564.0E-6 
HLIM 90 0 VLIM 1K + VTO=-.186) 
HCMR 80 1 POLY(2) VCM+ VCM- .ENDS 


+ 0 1E2 1E2 


Macromodels, simulation models, or other models 


| 2 Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i 
warranted by Tl as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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TL€2654 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Il MACROMODEL 


AUGUST 1991 


e Input Noise Voltage: e Ayp --- 135 dB Min 
0.5 nV p-p Typ, f = 0to1 Hz : 
1.5 uV p-p Typ, f = 0 to 10 Hz e CMRR ... 110 dB Min 
47 nVNHz Typ, f = 10 Hz e ksypr --- 120 dB Min 
13 nV/VHz Typ, f = 1 kHz 


@ High Chopping Frequency 
10 kHz Typ 


©. He Rinsk Ngise Beiow. 10k @ No Noise Degradation With External 
e No Intermodulation Error Below 5 kHz Capacitors Connected to Vpp- 


e ~‘Single-Supply Operation 


e Common-Mode Input Voltage Range Includes 
the Negative Rail 


‘@ ~=6Low Input Offset Voltage ... 10 nV Max 4 
e Excellent Offset Voltage Stability With ” 
Temperature ... 0.3 1V/°C Max © 
xe) 
macromodel — applies to TLC2654, TLC2654A E 
* TLC2654 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT © 
* CREATED USING PARTS RELEASE 4.03 ON 06/26/90 AT 08:49 © 
* REV (N/A) SUPPLY VOLTAGE: +5 V = 
* CONNECTIONS : NONINVERTING INPUT a 
* | INVERTING INPUT - 
* | | POSITIVE POWER SUPPLY ) 
* | | | NEGATIVE POWER SUPPLY > 
- Lp oboe ae ail 
¥ Ne ae Se ae 
-SUBCAT TLCZ654 123.4 5 
* 
C1 11 12 4.004E-12 GA 6 O11 12 138.2E-6 
C2 6 7 20.00E-12 GCM 0 6 10 99 154.73E-12 
C3 87 0 19.8E-9 GPSR 85 86 (85,86) 100E-6 
CPSR 85 86 15.9E-6 GRD1 60 11 (60,11) 1.382E-4 
DCM+ 81 82 DX GRD2 60 12 (60,12) 1.382E-4 
DCM- 83 81 DX HLIM 90 O VLIM 1K 
DC 5 oo oe HCMR 80 1 POLY(2) VCM+ VCM- 
DE na 3S DE + 0 1E2 1E2 
DLP 90 91 DX IRP 3 4 1.46E-3 
DLN 92 90 DX Iss 3 10 DC 40.00E-6 
DP 4 3 Dx IIO 2 0 30E-12 
ECMR 84 99 (2,99) 1 I1 88 0 1E-21 
EGND 99 0O POLY(2) (3,0) (4,0) J1 ii: 69-10 -Jx 
ree See ee J2 12° 80 10 Jz 
EPSR 85 0 POLY(1) (3,4) -22.7E-6 R2 6 9 100.0E3 
+ 2.27E-6 RCM 84 81 1K 
ENSE 89 2 POLY(1) (88,0) 5E-6 1 RN1 87 0 134E3 
FB 7 99 POLY(6) VB VC VE VLP VLN RN2 87 88 5E3 
+ VPSR 0 1.798E9 -1E9 1E9 1E9 -1E9 RO1 8 56 165 
+ 1.236E9 
Macromodels, simulation models, or other models Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not 4, 
warranted by Tl as fully representing all of the ai 


anted J a E 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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TLC2654 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Il MACROMODEL 


DRLEPOORE EE SSR hts Poe a DL SA ENRIEYA A IO AEE ae ee PARAS SS A EARP Te EY SB a aR a Tag NSS YE a RNR LB NESS SVE 8 CP A OS OE CR 
macromodel (cont.) — applies to TLC2654, TLC2654A 


RO2 7 99 165 

RSS 10 99 5.000E6 

VAD 60 4 -.4 

VCM+ 82 99 2.3 

VCM- 83 99 -4.6 

VB 9 8 Be -O 

vc a oe Dee 

VE 54 4 DC .8 

VLIM <72:°-DE-0 

VuiP SI: - 0 De 3.100 

VLN 0: 92: De 3.160 

VPSR 0 86 DC 0 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJF(IS=25.00E-12 BETA=955.4E-6 
+ VTO=-.18) 
- ENDS 


SJOPOWONPW |]-[9AE7 a 


Macromodels, simulation models, or other models 

provided by Tl, directly or indirectly, are not 

warranted by TI as fully representing all of the TEXAS 
specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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TLE2021 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Il MACROMODEL 


AUGUST 1991 


High Open-Loop Gain ... 6.5 V/uV 
(136 dB) Typ 


e Low Offset Voltage ... 100 u.V Max 
e Offset Voltage Drift With Time 


Supply Current... 230 pA Max 
@ High Unity-Gain Bandwidth ... 2 MHz Typ 
e High Slew Rate ... 0.7 V/us Min 

e Supply Current Change Over Military 


Temperature Range ... 10 pA Typ 0.005 p.V/mo Typ 

© Specified for Both 5-V Single-Supply and e Low Input Bias Current ... 50 nA Max 
+15 V Operation e Low Noise Voltage ... 19 nV//Hz typ 

e Phase-Reversal Protection si eae de 

macromodel — applies to TLE2021 , TLE2021A, TLE2021B 

* TLE2021 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS RELEASE 4.03 ON 07/03/90 AT 13:51 

* REV (N/A) SUPPLY VOLTAGE: 5 V is 

* CONNECTIONS: NONINVERTING INPUT 


3 INVERTING INPUT 


-Level-Il Macromodels oc 


| 
og | | POSITIVE POWER SUPPLY 
is | | | NEGATIVE POWER SUPPLY 
. | | | | ourpur 
: Se ee, See Se 
~-SUBCKT TLE2021 12345 
* 
C1 11 12 21.66E-12 HLIM 90 O VLIM 1K 
Cz 6 7 30.00E-12 HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 
C3 87 0 10.64E-9 IRP 3 4 146E-6 
CPSR 85 86 15.9E-9 IEE 3 10 DC 24.05E-6 
DCM+ 81 82 DX II0 20 .2E-9 
DCM- 83 81 DX I1 88 O 1E-21 
DC > So Ue Ql £41: 39 “23: Cs 
DE 5é.-5.-Dx Q2 12 80 14 Qx 
DLP 90 91 DX R2 6 9 100.0E3 
DLN 92 90 DX RCM 84 81 1K 
DP 4 3° Ds REE 10 99 8.316E6 
ECMR 84 99 (2,99) 1 RN1 87 0 2.55E8 
EGND 99 O POLY(2) (3,0) (4,0) RN2 87 88 11.67E3 
a ee ee RO1 SoS: 63 
EPSR 85 0 POLY(1) (3,4) -16.22E-6 RO2 7-99: 62 
+ 3.24E-6 VCM+ 82 99 1.0 
ENSE 89 2 POLY(1) (88,0) 120E-6 1 VCM- 83 99 -2.3 
FB 7 99 POLY(6) VB VC VE VLP VLN VB 3-7 FDC 0 
+ VPSR 0 74.8E6 -10E6 10E6 10E6 vce 3 53 DC 1.400 
+ -10E6 74E6 VE 54 4 DC 1.400 
GA 6 - 0-11.12. 320:.48-6 VEIN: 7 2 ee 8 
GCM 0 6-10. SS°2. 0238-9 VLP 31:>0°- Be: 2.2 
GPSR 85 86 (85,86) 100E-6 VLN.O 92 DO°2.1 
GRC1 4 11 (4,11) 3.204E-4 VPSR 0 86 DC 0 
GRC2 4 12 (4,12) 3.204E-4 -MODEL DX D(1IS=800.0E-18) ; 
GREI 13°10 (13,10) 1.038E-3 -MODEL QX PNP(IS=800.0E-18 BF=480) ; 
GRE2 14 10 (14,10) 1.038E-3 - ENDS 
Macromodels, simulation models, or other models = Copyright © 1991, Texas Instruments Incorporated , 
provided by TI, directly or indirectly, are not ] 
spestteations and cpersting chareciertes of the TEXAS W 
ramicnedocier product to which the model relates. INST RUMENTS 
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TLE2021 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-Il MACROMODEL 

AUGUST 1991 

Supply Current... 230 pA Max @ High Open-Loop Gain ... 6.5 V/V 
(136 dB) Typ 


High Unity-Gain Bandwidth ... 2 MHz Typ 
High Slew Rate ... 0.7 V/us Min 


Supply Current Change Over Military 
Temperature Range ... 10 nA Typ 


e Low Offset Voltage ... 100 nV Max 


e Offset Voltage Drift With Time 
0.005 n.V/mo Typ 


Specified for Both 5-V Single-Supply and © POM pul eas Sura: .. Be Be mex 
+15 V Operation e Low Noise Voltage ... 19 nV/VHz typ 
atf = 10 Hz 


Phase-Reversal Protection 


macromodel — applies to TLE2021, TLE2021A, TLE2021B 


* TLE2021 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 07/05/90 AT 10:16 
* REV (N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS : NONINVERTING INPUT 


* 


INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
i | | | NEGATIVE POWER SUPPLY 
” | | | | ouTpuT 
bo a eg 
seunpune Tubadar. 1 23.4 °5 
ey 
Ct. 11 12 6.244E-12 HLIM 90 O VLIM 1K 
C2)6> 7: 23s4EB-12 HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 
cs 87 0 10.64E-9 IRP 3 4 185E-6 
CPSR 85 86 15.9E-9 IEE 3 10 DC 15.67E-6 
DCM+ 81 82 DX bie 2 SS ee 
DCM- 83 81 DX Il 88 0 1E-21 
DC er NG Bae oD Ql ek. ee ae 
DE S44): 5- Ds Q2 ia. 80 14 -O% 
DLP 90 91 DX R2 6 9 100.0E3 
DLN 92 90 DX RCM 84 81 1K 
DP 42-3. Dz REE 10 99 14.76E6 
ECMR 84 99 (2 99) 1 Ruz. 67-0. 2.5586 
EGND 99 OQ POLY(2) (3,0) (4,0) RN2 87 88 11.67E3 
kh eer a eee RO1 S. -5< 62 
EPSR 85 0 POLY(1) (3,4) -60E-6 RO2 7 99 63 
+ 2.0E-6 VCM+ 82 99 13.3 
ENSE 89 2 POLY(1) (88,0) 120E-6 1 VCM- 83 99 -14.6 
FB 7 99 POLY(6) VB VC VE VLP VLN VB S «-0.-DC--.0 
+ VPSR 0 547.3E6 -50E7 50E7 50E7 VO 3°-54.0C:2.300 
+ -50E7 547E6 VE a6. 4 DC: 15560 
GA 6 O11 12 188.5E-6 VLIM 7 . 8. Be 0 
GCM 0 6-10 $9 335.2E-12 VLP 91.0: DE-3.600 
GPSR 85 86 (85,86) 100E-6 VLN 0 92 DC 3.600 
GRC1 4 11 (4,11) 1.885E-4 VPSR O 86 DC 0 
GRC2 412 (4,12) 1.885E-4 -MODEL DX D(IS=800.0E-18) 
GRE1 13 10 (13,10) 6.82E-4 -MODEL QX PNP(IS=800.0E-18 BF=270) 
GRE2 14 10 (14,10) 6.82E-4 - ENDS 
Macromodels, simulation models, or other models ; Copyright © 1991, Texas Instruments Incorporated 
provided by Ti, directly or indirectly, are not i, 
specifications and operating characteratcs of the TEXAS v 
cemnivondactst product to which the model relates. INST RUMENTS 
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TLE2022 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Il MACROMODEL 


AUGUST 1991 


Supply Current ... 500 nA Max @ High Open-Loop Gain ... 10 V/uV 


© High Unity-Gain Bandwidth ... 2.8 MHz ESO SP TYR 
Typ e Low Offset Voltage ... 150 1.V Max 
e High Slew Rate ... 0.7 V/us Min e Offset Voltage Drift With Time 
@ Supply Current Change Over Military 0.006 uvimo TYP 
Temperature Range ... 37 nA Typ e@ Low Input Bias Current ... 50 nA Max 
e Specified for Both 5-V Single-Supply and e Low Noise Voltage ... 19 nV/VHz typ 
+15 V Operation atf = 10 Hz 


@ Phase-Reversal Protection 


macromodel — applies to TLE2022, TLE2022A, TLE2022B 


* TLE2022 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/05/90 AT 09:15 
* REV (N/A) SUPPLY VOLTAGE: 5 V 

* CONNECTIONS : NONINVERTING INPUT 

” INVERTING INPUT 

POSITIVE POWER SUPPLY 

| NEGATIVE POWER. SUPPLY 

| | OUTPUT 

Pa | 
3 45 


+ + £ 


| 

= 

1 | 

A 

Al 
-SUBCKT TLE2022 1 2 
~ 


C1 11.12 15.09E8-12 

C2 6 7 30.00E-12 

C3 87 0 10.64E-9 

CPSR 85 86 15.9E-9 

DCM+ 81 82 DX 

DCM- 83 81 DX 

DC 5 83: DE 

DE 54 5 DX 

DLP 90 91 DX 

DLN 92 90 DX 

DP 4 3 DX 

ECMR 84 99 (2,99) 1 

EGND 99 0O POLY(2) (3,0) (4,0) 0 .5 .5 
EPSR 85 0 POLY(1) (3,4) -37.3E-6 7.46E-6 
ENSE 89 2 POLY(1) (88,0) 150E-6 1 

FB 7 99 POLY(6) VB VC VE VLP VLN VPSR 0 15.27E6 -10E6 10E6 10E6 10E6 15E6 
GA 6 01112 414.7E-6 

GCM 0 610 99 4.147E-9 

GPSR 85 86 (85,86) 100E-6 

GRC1 4 11 (4,11) 4.148E-4 

GRC2 4 12 (4,12) 4.148E-4 

GRE1 13 10 (13,10) 3.917E-3 

GRE2 14 10 (14,10) 3.917E-3 

HLIM 90 O VLIM 1K 
HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 
IRP 3 4 176E-6 


Macromodels, simulation models, or other models . Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not £ 

palo 1 by Tl i” fully dapsone Ti 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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Level-Il Macromodels ae 


TLE2022 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Il MACROMODEL 


se PLSD Act Ags a Qe ae Pa ace PEAS EM OP Ses NOE LS AL eA A EES LTT TON LOST AEE IE MRCS SES ERED TOS ROL LN LE ATES A RAED REA, 


macromodel (cont) — applies to TLE2022, TLE2022A, TLE2022B 


IEE 3 10 DC 24.07E-6 
IIO0 2 0 .SE-9 
t1.88 0 1B-21 
Ql £1 9 23° Gs 
Q2 12 80 14 QX 
R2 6 9 100.0E3 
RCM 84 81 1K 
REE 10 99 8.309E6 
RN1 87 0 2.55E8 
RN2 87 88 15.67E3 
ROL 8 5 250 
RO2 7. $3 .259 
VCM+ 82 99 1.0 
VCM- 83 99 
VB 9.9 
vc 2 oe 
VE 54 4 
Waa 7 2S 
Vue 91. 0- De 
VLN 0 92 DC 2. 
VPSR O 86 DC 0 
-MODEL DX D(IS=800.0E-18) 
-MODEL QX PNP(IS=800.0E-18 BF=342.9) 
- ENDS 


AR aAaN 


SJOPOWOAIEW\ |]-|9A27 - 


Macromodels, simulation models, or other models 


dba by uF mgt or indirectly, Eye a Ti wi 
warranted by Ti as fully representing all of the 
specifications and operating characteristics of the EXAS 


semiconductor product to which the model relates. INST RUM ENTS 
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TLE2022 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-I| MACROMODEL 


AUGUST 1991 


Supply Current ... 500 pA Max e@ High Open-Loop Gain ... 10 V/uV 


High Unity-Gain Bandwidth ... 2.8 MHz 


(140 dB) Typ 


Typ e Low Offset Voltage ... 150 u.V Max 
High Slew Rate ... 0.7 V/us Min e Offset Voltage Drift With Time 

Supply Current Change Over Military 0.005 pVimo Typ 

Temperature Range ... 37 uA Typ @ Low Input Bias Current ... 50 nA Max 
Specified for Both 5-V Single-Supply and e Low Noise Voltage ... 19 nV/VHz typ 
+15 V Operation atf = 10 Hz 


Phase-Reversal Protection 


macromodel — applies to TLE2022, TLE2022A, TLE2022B 


* TLE2022 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 06/20/90 AT 12:52 
SUPPLY VOLTAGE: +15 V 


* REV (N/A) 


* CONNECTIONS : 


* 


NONINVERTING INPUT 
INVERTING INPUT 


| 
¥ | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
- bi EF omerur 
es ei Gao: ia ee 
»«SUBCKT TLE2022 123 4 5 
* 
Ci 11 12 6.814E-12 
ee 6 7 20.00E-12 
C3 87 0 10.64E-9 
CPSR 85 86 15.9E-9 
DCM+ 81 82 DX 
DCM- 83 81 DX 
DC 5 53 Dx 
DE 54 5 DX 
DLP 90 91 Dx 
DLN 92 90 DX 
DP 1 SDE 
ECMR 84 99 (2,99) 1 
EGND 99 0 POLY(2) (3,0) (4,0) 0 .5 .5 
EPSR 85 0 POLY(1) (3,4) -204E-6 6.8E-6 
ENSE 89 2 POLY(1) (88,0) 150E-6 1 
FB 7 99 POLY(6) VB VC VE VLP VLN VPSR 0 45.47E6 -50E6 50E6 50OE6 -50E6 45E6 
GA 6 0O 11 12 377.9E-6 
GCM 0 6 10 99 18.87E-10 
GPSR 85 86 (85,86) 100E-6 
GRC1 4 11 (4,11) 351.8E-6 
GRC2.4 12 (4,12) 351.8E-6 
GRE1 13 10 (10,13) 31.29E-3 
GRE2 14 10 (10,14) 31.29E-3 
HLIM 90 O VLIM 1K 
HCMR 


80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by Tl as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 


XAS 4 
INSTRUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


Copyright © 1991, Texas Instruments Incorporated 


Level-ll Macromodels be 


TLE2022 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Il MACROMODEL 


SSSR Ua SA dA TAGE Ts EE RAR SEAMS Bee NDR VE ETD STE 2A Be A RE ST DE DNS SRL ee ONS ar ANI a IA he OE TS 
macromodel (cont.) — applies to TLE2022, TLE2022A, TLE2022B 


IRP 3 4 217E-6 
IEE 3 10 DC 18.07E-6 
IIO0)62]—COUOOt«sC SS EE-9 

i th 88 0 1E-21 
Ql Le. BS: 33.0% 
Q2 12 80 14 Qx 
R2 6 9 100.053 
RCM 84 81 1K 
REE 10 99 11.07E6 
RN1 87 0 2.55E8 
RN2 87 88 11.67E3 
RO1 8 5 250 

RO2 7 99 250 
VCM+ 82 99 13.3 
VCM- 83 99 -14.6 


VB ie woo 
Wo .3::353 OC. 1.300 
VE 54. -¢: DC .-:1..500 
VuIN. 7 8 DC 0 


vue Sl: } De 3.6 

VIN 0 92 DC 3.6 

VPSR 0 86 DC 0 
-MODEL DX D(IS=800.0E-18) 
-MODEL QX PNP(IS=800.0E-18 BF=257.1) 
- ENDS 


SJOPOWOIIEW) ||-|OAe7 rs 


Macromodeis, simulation models, or other models x 
provided by Tl, directly or indirectly, are not i, 
warranted by Tl as fully representing all of the TEXAS 
specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


4-84 POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


TLE2024 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-I] MACROMODEL 


AUGUST 1991 


Supply Current... 1 mA Max @ High Open-Loop Gain ... 7 V/uV 


e High Unity-Gain Bandwidth ... 2.8 MHz Typ Pa AB) Typ 
© High Slew Rate ... 0.7 V/us Min e Low Offset Voltage ... 500 u.V Max 


e Supply Current Change Over Military e Offset Voltage Drift With Time 


Temperature Range ... 50 nA Typ 0-005: 1.vimo:TyP 
e Specified for Both 5-V/Gnd and +15 V © Low Input Bias Current, . .... 50.nA Max 
Operation e@ Low Noise Voltage ... 19 nV/VHz typ 
atf = 10 Hz 


e Phase-Reversal Protection 


macromodel — applies to TLE2024, TLE2024A, TLE2024B 


* TLE2024 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/05/90 AT 12:56 
* REV (N/A) SUPPLY VOLTAGE: 5 V 

* CONNECTIONS: NONINVERTING INPUT 

* ; INVERTING INPUT 

POSITIVE POWER SUPPLY 

NEGATIVE POWER SUPPLY 

OUTPUT 


+ + + 


| 

ee 

ae ee 

Ea oh 

i Se ee 
-SUBCKT TLE2024 123 4 5 
* 


eaten ba earnestness eects tease mmsamtcnamaas nasi taciormsats eseretonanemonianaenattincin mneeungbab unineme ae 
Ci 11 12 15.0E-12 HLIM 90 O VLIM 1K 


C2 6 7 30.00E-12 HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 
C3 87 0 10.64E-9 IRP 3 4 151E-6 
CPSR 85 86 15.9E-9 IEE 3 10 DC 24.09E-6 
DCM+ 81 82 DX IIO0 2 0 .6E-9 
DCM- 83 81 DX I1 88 0 1E-21 
DC >. S30 Ql aa *- 89 --13:.02 
DE Sq +5 DE Q2 12 80 14 QxX 
DLP 90 91 DX R2 6 9 100.0E3 
DLN 92 90 DX RCM 84 81 1K 
DP a +3 - Bz REE 10 99 8.302E6 
ECMR 84 99 (2,99) x RN1 87 0 2.55E8 
EGND 99 0 POLY(2) (3,0) (4,0) RN2 87 88 15.67E3 
a ee eae RO1 BS 2S 
EPSR 85 0 POLY(1) (3,4) -52.7E-6 RO2 7 99 250 
+ 10.54E-6 VCM+ 82 99 1.0 
ENSE 89 2 POLY(1) (88,0) 150E-6 1 VCM- 83 99 -2.3 
FB 7 99 POLY(6) VB VC VE VLP VLN VB ge O- DCU 
+ VPSR 0 15.27E6 -10E6 10E6 10E6 VC 3° 33° DO; 1. 44 
+ -10E6 15E6 VE 54 4 DC 1.34 
GA 6 011 12 414.7E-6 VLIN 7 8. te 4 
GCM 0 610 99 13.11E-9 VL. $1 — 0. De 3252 
GPSR 85 86 (85,86) 100E-6 VIN 0 92 DC: 2.1 
GRC1 4 11 (4,11) 4.148E-4 VPSR 0 86 DC 0 
GRC2 4 12 (4,12) 4.148E-4 -MODEL DX D(IS=800.0E-18) 
GRE1 13 10 (13,10) 3.92E-3 -MODEL QX PNP(IS=800.0E-18 BF=266.7) 
GRE2 14 10 (14,10) 3.92E-3 - ENDS 
Macromodels, simulation models, or other models : Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not § 
spucitications and operating ‘characteristics of the TEXAS Vv 
incense: product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 4-85 


Level-il Macromodels Cae 


SJOPOWOIIP |]-|9AE7 ~ 


TLE2024 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-Il MACROMODEL 
AUGUST 1991 
@ Supply Current... 1mA Max @ High Open-Loop Gain ... 7 V/uV (137 dB) Typ 
e High Unity-Gain Bandwidth ... 2.8 MHz Typ e Low Offset Voltage ... 500 u.V Max 
e High Slew Rate ... 0.7 V/us Min e Offset Voltage Drift With Time 
@ Supply Current Change Over Military 0.005 pV/mo Typ 
Temperature Range ... 50 vA Typ e Low Input Bias Current ... 50 nA Max 
e Specified for Both 5-V/Gnd and +15 V e Low Noise Voltage ... 19 nV/VHz typ 
Operation atf = 10 Hz 


e Phase-Reversal Protection 


macromodel — applies to TLE2024, TLE2024A, TLE2024B 


* TLE2024 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 06/21/90 AT 15:37 
* REV (N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS : NONINVERTING INPUT 


* 


INVERTING INPUT 


* | | POSITIVE POWER SUPPLY 
> | | | NEGATIVE POWER SUPPLY 
5 L 1.4.) Opreur 
= ‘Fey ee OED es 
~-SUBCKT TLE2024 123 4 5 
% 
cL 11 12 6.814E-12 HLIM 90 O VLIM 1K 
C2 6 7 20.00E-12 HCMR 80 1 POLY(2) VCM+ VCM- 0O 1E2 1E2 
c3 87 0O 10.64E-9 IRP 3 4 217E-6 
CPSR 85 86 15.9E-9 IEE 3 10 DC 18.10E-6 
DCM+ 81 82 DX LIO:- 2:0-.6E-9 
DCM- 83 81 DX I1 88 0 1E-21 
DC Sa NG 8? Ql ba SR 43-Oe 
DE 54°>..5- Dz Q2 i260. 34 °0O% 
DLP 90 91 DX R2 6-9 200.083 
DLN 92 90 DX RCM 84 81 1K 
DP 4 3 Dx REE 10 99 11.05E6 
ECMR 84 99 (2,99) 1 RN1  . 87-0 2.55288 
EGND 99 O POLY(2) (3,0) (4,0) RN2 87 88 11.67E3 
+ Gino -s5 RO1 a 2 
EPSR 85 9 POLY(1) (3,4) -134E-6 RO2 7289-250 
+ 4.48E-6 VCM+ 82 99 13.3 
ENSE 89 2 POLY(1) (88,0) 300E-6 1 VCM- 83 99 -14.6 
FB 7 99 POLY(6) VB VC VE VLP VLN VB 9. 0<BC-0 
+ VPSR 0 22.75E6 -20E6 20E6 20E6 VC 3253 +DE«45 500 
+ -20E6 16.9E6 : VE 54 4 DC 1.500 
GA 6 0O 11 12 372.9E-6 ViELN.--7.. 8.3¢e.9 
GCM 0 6 10 99 3.144E-9 VLE 92 8-36 36 
GPSR 85 86 (85,86) 100E-6 VLN 0 92 DC 3.6 
GRC1 4 11 (4,11) 3.518E-4 VPSR O 86 DC 0 
GRC2 4 12 (4,12) 3.518E-4 -MODEL DX D(IS=800.0E-18) 
GRE1 13 10 (10,13) 31.34E-3 .MODEL QX PNP(IS=800.0E-18 BF=180) 
GRE2 14 10 (10,14) 31.34E-3 - ENDS 
Macromodels, simulation models, or other models 7 Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not vi 
Spaciteations amd operating charectorilice ot the TEXAS 
saniicendociar product to which the model relates. INST RUMENTS 


4-86 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


TLE2027 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-Il MACROMODEL 
AUGUST 1991 
e Outstandng Combination of DC Precision @ Available in Standard-Pinout Small-Outline 
and AC Performance: Package 


Unity-Gain Bandwidth . .. 15 MHz Typ 


Ve. . 00 nV/VHz at f = 10 Hz Typ, e Output Features Saturation Recovery Circuitry 


2.5 nV/VHz at f = 1 KHz Typ @ Macromodels and Statistical 
Vio --- 25 pV Max Information Included 


Ayp --- 45 V/uV Typ, With R, = 2 KQ, 
19 V/V Typ, With Ry, = 600 Q 


macromodel — applies to TLE2027 


* TLE2027 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 06/25/90 AT 09:18 
* REV (N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS : NONINVERTING INPUT 

= INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
= | | | NEGATIVE POWER SUPPLY 
Hs i} Tt ;: OUeeer 
= te 
-SUBCKT TLE2027 123 4 5 
* 
C1 11°12: 10. 51E-12 HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 
C2 6 7 50.00E-12 IRP 3 4 3.66E-3 
C3 87 0 134E-9 IEE 10 4 DC 140.0E-6 
CPSR: 85 86 1.99E-6 IIO 2 0 6E-9 
DCM+ 81 82 DX i1 88 0 1E-21 
DCM- 83 81 DX Ql 42 B89 -139-Gz 
DC 3 Da DE Q2 12 80 14 Qx 
DE 54-5 DS R2 6 9 100.0E3 
DLP SO St Dx RCM 84 81 1K 
DLN 92 90 DX REE 10 99 1.428E6 
DP 4 3 Dx RN1 87 0 8.75E7 
ECMR 84 99 (2,99) 1 RN2 87 88 4.75E0 
EGND 99 0O POLY(2) (3,0) (4,0) ROL S27 5.25 
Me ae ee RO2 439 26 
EPSR 85 0 POLY(1) (3,4) -60E-6 VCM+ 82 99 12.4 
+ 2E-6 VCM-: 63° 39° +1254 
ENSE 89 2 POLY(1) (88,0) 20E-6 1 VB 9: 0DC0 
FB 7 99 POLY(6) VB VC VE VLP VLN vc 3° $35 DE. 2.500 
+ VPSR 0 345E6 -30E6 30E6 30E6 VE 54 4 DC 2.200 
+ -30E6 555E6 VLIM «7 - BBE. 0 
GA 6 0 11 12: 5.184E-3 VLP S91 0-De: 40 
GCM O 610 99 1.461E-9 VLN 0 92 DC 40 
GPSR 85 86 (85,86) 100E-6 VPSR 0 86 DC 0 
GRCi 3 11 (3,11). 5.16¢4E-3 -MODEL DX D(IS=800.0E-18) 
GRC2 3 12 (3,12) 5.184E-3 -MODEL QX NPN(IS=800.0E-18 BF=4.667E3) 
GRE1 13 10 (10,13) 5.666E-3 - ENDS 


GRE2 14 10 (10,14) 5.666E-3 
HLIM 90 O VLIM 1K 


Macromodels, simulation models, or other models Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not v] 

aes by Tl = el Jet ora all ot be TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 « DALLAS, TEXAS 75265 4-87 


Level-ll Macromodels ~ 


SJOPOWOAOW |]-|9A27 r 


TLE2037 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Il MACROMODEL 


AUGUST 1991 
e Outstandng Combination of DC Precision e Available in Standard-Pinout Small-Outline 
and AC Performance: Package 


Unity-Gain Bandwidth . .. 15 MHz Typ 


Vie: 2 nV/VHz at f = 10 Hz Typ, e Output Features Saturation Recovery Circuitry 


2.5 nV/VHz at f = 1 KHz Typ e Macromodels and Statistical 
Vio... 25 WV Max Information Included 


Ayp -- - 45 V/uV Typ, With Ry. = 2 KQ, 
19 V/uV Typ, With Ry. = 600 Q 


macromodel — applies to TLE2037 


* TLE2037 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 06/25/90 AT 13:17 
* REV (N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS: NONINVERTING INPUT 


| 

* | | POSITIVE POWER SUPPLY 

sg | | | NEGATIVE POWER SUPPLY 

* | | | |-OUuTPoT 

ad oe Se ae 

<suech? Tiumecs?.. 1:2 3.4:°5 

* 

LS es ee a eee eee ee ne 
a 8 11.12 75E-12 HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 
Cs 6 7 50.00E-12 IRP 3 4 3.43E-3 
C3 87 0O 134E-9 IEE 10 4 DC 375.0E=6 
CPSR 85 86 1.99E-6 IIO 20 6E-9 
DCM+ 81 82 DX Ii 88 0 1E-21 
DCM- 83 81 DX Ql 27 89. 73-02 
DC S33 DE Q2 12 80 14 QxX 
DE 54. 5° Dx R2 6 9 100.0E3 
DLP 90 91 DX RCM 84 81 1K 
DLN 92 90 DX REE. «10.99.5333 323 
DP 4:3" Dz Ris 67.03.7587 
ECMR 84 99 (2,99) 1 RN2 87 88 235 
EGND 99 0O POLY(2) (3,0) (4,0) RO1 B33 5.25 

0-5 35 RO2 7 99 26 
EPSR 85 0 POLY(1) (3,4) -60E-6 2E-6 VCM+ 82 99 12.4 
ENSE 89 2 POLY(1) (88,0) 20E-6 1 VCM- 83 99 -12.4 
FB 7 99 POLY(6) VB VC VE VLP VLN VB 9: Of DE:0 

+ VPSR 0 68.25E6 -60E6 60E6 60E6 ve 3.°53" DC 72.500 

+ -60E6 57.2E7 VE 54:04 -De: 2.200 
GA 6. 0 11 12:26. 082-3 Via <= 82628 
GCM 0 610 99 7.349E-9 VLP 91 9 DE. 40 
GPSR 85 86 (85,86) 100E-6 VLN 0 92 DC 40 
GRC1 3 11 (3,11) 26.08E-3 VPSR 0 86 DC 0 
GRC2 3 12 (3,12) 26.08E-3 -MODEL DX D(IS=800.0E-18) 

GRE1 13 10 (10,13) 10.04E--3 -MODEL QX NPN(IS=800.0E-18 BF=12.50E3) 
GRE2 14 10 (10,14) 10.04E-3 - ENDS 
HLIM 90 O VLIM 1K 

Macromodels, simulation models, or other models : Copyright © 1991, Texas Instruments Incorporated 

provided by Ti, directly or indirectly, are not i, 

Ssectiertions and operating coaracteriiice of the TEXAS wv 

cenicentecter product to which the model relates. INST RUMENTS 


4-88 POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


TLE2061 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Il MACROMODEL 


AUGUST 1991 


Excellent Output Drive Capability: e Wide Operating Supply Voltage Range 
Vo = +2.5V Min at Ry = 100 Q, Vec+ = $3.5Vtot+20V 
Vec+ = t5V @ High Open-Loop Gai 280 V/mV T 
Vo = £12.5V Min at Ry = 600 Q, bed i atta Sg sae 
Vec+ = +15V _@ Low Offset Voltage ... 500 wV Max 
Low Supply Current ... 255 wA Typ e Low Offset Voltage Drift With Time 


High Unity-Gain Bandwidth ... 2.1 MHz Typ 


High Slew Rate ... 3.4 V/us Typ 


macromodel — applies to TLE2061, TLE2061A, TLE2061B 


* TLE2061 OPERATIONAL AMPLIFIER “MACROMODEL” 


0.04 nV/mo Typ 


SUBCIRCUIT 


* CREATED USING PARTS RELEASE 4.03 ON 07/06/90 AT 10:58 


* REV (N/A) 
* CONNECTIONS: 


* 


+ + + 


-SUBCKT TLE2061 


* 


| 
| | 
ie 
Pst af 
Se as ee Mi 
ce Be 


SUPPLY VOLTAGE: +5 V 
NONINVERTING INPUT 
INVERTING INPUT 

POSITIVE POWER SUPPLY 
NEGATIVE POWER SUPPLY 
OUTPUT 


SS esses senescent 


IRP 3 4 178E-6 
3 10 DC 102.0E-6 
IIo 2 0 1E-12 
Ii 88 0 1E-21 
89 10 JX 
80 10 JX 


He 
12 
6 


9 


100.0E3 


RCM 84 81 1K 
RN1 88 0 107E3 


agi 11. 12.-3..37328-i12 

cz 6 7 30.00E-12 Iss 
CPSR 85 86 79.6E-9 

DCM+ 81 82 DX 

DCM- 83 81 DX J1 
DC 5 53: Dx J2 
DE 54.-5 BE R2 
DLP 90 91 DX 

DLN 92 90 DX 

DP a .2 2s RO1 
ECMR 84 99 (2,99) 1 RO2 
EGND 99 0O POLY(2) (3,0) (4,0) RSS 
o4.35)- 35 VCM+ 
EPSR 85 0 POLY(1) (3,4) -841E-6 VCM- 
84.1E-6 VB 
ENSE 89 2 POLY(1) (88,0) 800E-6 1 vce 3 
FB 7 99 POLY(6) VB VC VE VLP VLN VE 
VPSR 0 1.545E6 -2E6 2E6 2E6 -2E6 VLIM 
1.55E6 VLP 
GA 6 01112 188.5E-6 VLN 
GCM 0 6 10 99 30.28E-9 VPSR 
GPSR 85 86 (85,86) 100E-6 - MODEL 
GRD1 4 11 (4,11) 1.885E-4 . MODEL 
GRD2 4 12 (4,12) 1.885E-4 

HLIM 90 O VLIM 1K - ENDS 
HCMR 80 1 POLY(2) VCM+ VCM- 

0 1E2 1E2 


8 


91 
0 


5 
os 
99 
99 
99 

0 
DC 

4 

8 

0 
92 


140 

140 
1.961E6 
5.4 
-1.4 

DC 0 
1.95 

PO 1..FS 
DC 0 

DC 50 
DC 50 


0 86 DC 0 
DX D(IS=800.0E-18) 
JX PUF(IS=1.500E-12 BETA=696.7E-6 
+ VTO=-.241 KF=1.85E-17) 


Macromodels, simulation models, or other models 


provided by Ti, 


directly or indirectly, are not 


warranted by Ti as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 


TEXAS 4 


INSTRUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


Copyright © 1991, Texas Instruments Incorporated 


Level-ll Macromodels ce 


SJOPOWOIOW| |]-|OAG7 ie 


TLE2061 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-Il MACROMODEL 
AUGUST 1991 
@ Excellent Output Drive Capability: @ Wide Operating Supply Voltage Range 
Vo = +2.5V Min at R, = 100 ©, ; Vec+ = +3.5Vto+20V 
hs hae gated @ High Open-Loop Gain 280 V/mV Typ 
Vo = £12.5V Min at Ry = 600 Q, liebe a 
Vec+ = +15V e Low Offset Voltage ... 500 nV Max 
e Low Supply Current ... 255 yA Typ e Low Offset Voltage Drift With Time 


0.04 nV/mo Typ 
@ Low Input Bias Current ... 5pATyp 


e High Unity-Gain Bandwidth ... 2.1 MHz Typ 
e High Slew Rate ... 3.4 V/us Typ 


macromodel — applies to TLE2061, TLE2061A, TLE2061B 


* TLE2061 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 06/21/90 AT 10:23 
* REV (N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS : NONINVERTING INPUT 

s INVERTING INPUT 


| 
. | | POSITIVE POWER SUPPLY 
> | | | NEGATIVE POWER SUPPLY 
. - A fA ror 
¥ Bee cae Fee et 
.SUBCKT TLE2061 12345 
* 
Pd) 1224. 4578-12 IRP 3 4 239E-6 
C2 6 7 15.00E-12 Iss 3 10 DC 51.00E-6 
CPSR 85 86 79.6E-9 IIO 2 0 2E-12 
DCM+ 81 82 Dx ts 66.0.3 82391 
DCM- 83 81 Dx TiS 89-10 oe 
DC 5-53 Ds J2° 12 «80: 10.0% 
DE. 54 5 Dx R2 6 9 100.0E3 
DLP 90 91 Dx RCM 84 81 1K 
DLN 92 90 Dx RN1 88 0 97E3 
DP > 3.x RO @--5 290 
ECMR 84 99 (2,99) 1 RO2 7 99 280 
EGND 99 0 POLY(2) (3,0) (4,0) RSS 10 99 3.922E6 
OR Sy. Bort VCM+ 82 99 15.3 
EPSR 85 0 POLY(1) (3,4) -1.341E-3 VCM- 83 99 -11.3 
+ 44.7E-6 VB S ) De 6 
ENSE 89 2 POLY(1) (88,0) 600E-6 1 vc 2°33. D0:2 
FB 7 99 POLY(6) VB VC VE VLP VLN VE: 4 Sa 00/2 
+ VPSR 0 4.187E6 -4E6 4E6 4E6 -4E6 VLIM 7 8 DC 0 
+ 4.357E6 VLP 91 0 DC 50 
GA 6 011 12 188.5E-6 VLN 0 92 DC 50 
GCM 0 6 10 99 6.704E-9 VPSR 0 86 DC 0 
GPSR 85 86 (85,86) 100E-6 .MODEL DX D(IS=800.0E-18) 
GRD1 4 11 (4,11) 1.885E-4 .MODEL JX PJF(IS=2.000E-12 BETA=423E-6 
GRD2 4 12 (4,12) 1.885E-4 + VTO=-.192 KF=1.35E-17) 
HLIM 90 0 VLIM 1K . ENDS 
HCMR 80 1 POLY(2) VCM+ VCM- 


0 1E2 1E2 


+ 


Macromodels, simulation models, or other models 


i | F Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not j, 
warranted by TI as fully representing all of the TEXAS 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 


4-90 POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


| TLE2061 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-I] MACROMODEL 
AUGUST 1991 
e Excellent Output Drive Capability: @ Wide Operating Supply Voltage Range 
Vo = +2.5V Min at Rx = 100 Q, Vec+ = $3.5 Vto+20V 
Vec+ = 29V e High Open-Loop Gain ... 280 V/mV T 
Vo = £12.5V Min at Ry = 600 Q, a YP 
Vec+ = t15V @ Low Offset Voitage ... 500 nV Max 
e Low Supply Current ... 255 uA Typ e@ Low Offset Voltage Drift With Time 
0.04 n.V/mo Typ 


e High Unity-Gain Bandwidth ... 2.1 MHz Typ 


© High Slew Rate ... 3.4 V/us Typ e Low Input Bias Current ... 5pATyp 


macromodel — applies to TLE2061, TLE2061A, TLE2061B 


* TLE2061 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/05/90 AT 15:58 
* REV (N/A) SUPPLY VOLTAGE: +20 V 

* CONNECTIONS : NONINVERTING INPUT 

? INVERTING INPUT 


| 
™ | | POSITIVE POWER SUPPLY 
, | | | NEGATIVE POWER SUPPLY 
: | | | | ourput 
* ae ye 
.SUBCKT TLE2061 123 45 
* 
Gt 11 12 2.96E-12 IRP 3 4 198E-6 
C2 6° %-30 7008-12 Iss 3 10 DC 102.0E-6 
CPSR 85 86 79.6E-9 IIO 2 0 3E-12 
DCM+ 81 82 DX ii 88 0 1E-2a1 
DCM- 83 81 Dx J1 11 89 10 Jx 
DC 5 53 Dx J2 12 80 10 Jx 
DE 54 5 DX R2 6 9 100.053 
DLP 90 91 Dx ! RCM 84 81 1K 
DLN 92 90 DX RN1 88 0 91E3 
DP 4-0 3°02 RO1 8 5 140 
ECMR 84 99 (2,99) 1 RO2 7 99 140 
EGND 99 0 POLY(2) (3,0) (4,0) RSS 10 99 1.961E6 
+ Oo. > 25 VCM+ 82 99 20.3 
EPSR 85 0 POLY(1) (3,4) -1.788E-3 VCM- 83 99 -16.3 
+ 44.7E-6 VB ie Ras ve ae 
ENSE 89 2 POLY(1) (88,0) 600E-6 1 ve 3 53 DC 2 
FB 7 99 POLY(6) VB VC VE VLP VLN VE 54 4 DC 2 
+ VPSR 0 4.527E6 -5E6 5E6 5E6 -5E6 Vile 7 = 8-0 0 
+ 1.03E7 VLP 91 0 DC 50 
GA 6 01112 226.2E-6 VLN 0 92 DC 50 
GCM 0 6 10 99 1.343E-8 VPSR 0 86 DC 0 
GPSR 85 86 (85,86) 100E-6 -MODEL DX D(IS=800.0E-18) 
GRD1 4 11 (4,11) 2.262E-4 _ «MODEL JX PJF(IS=2.500E-12 BETA=1.003E-3 
GRD2 4 12 (4,12) 2.262E-4 + VTO=-.172 KF=8.05E-17) 
HLIM 90 0 VLIM 1K . ENDS 


HCMR 80 1 POLY(2) VCM+ VCM- 
+ 0 1E2 1E2 


Macromodels, simulation models, or other models 2 Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not f, 

warranted by Tl as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 4-91 


Level-il Macromodels be 


SJOPOWOIIeW |]-[OAG7 - 


TLE2062 | 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Il MACROMODEL 


AUGUST 1991 


e Excellent Output Drive Capability: e High Slew Rate ... 3.4 V/us Typ 


Vo = +2.5V Minat Ri = 100, 


Vcoc+ 
Vo = +12.5V Minat Ri = 600 Q, 


+5V 


Per Amplifier 


e High Unity-Gain Bandwidth ... 2.1 MHz Typ 


e Wide Operating Supply Voltage Range 
YOCs 


+3.5Vto+20V 


@ High Open-Loop Gain ... 280 V/mV Typ 
e Low Supply Current ... 280 yA Typ e Low Offset Voltage ... 1mV Max 
e Low Offset Voltage Drift With Time 


macromodel — applies to TLE2062, TLE2062A, TLE2062B 


* TLE2062 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/06/90 AT 10:58 
SUPPLY VOLTAGE: +5 V 


* REV (N/A) 


* CONNECTIONS : 


* 


+ +¢ $+ & 


-SUBCKT TLE2062 


* 


| 
ES) 
| | 
pes 
oe 
oe 


NONINVERTING INPUT 
INVERTING INPUT 

POSITIVE POWER SUPPLY 

| NEGATIVE POWER SUPPLY 
OUTPUT 


4 
3 
0 
0 
coe § 


12 
6 


0.04 n.V/mo Typ 


178E-6 


10 


DC 102.0E-6 


1E-12 
1E-21 
89 10 JX 
80 10 JX 


9 


100.0E3 


RCM 84 81 1K 
RN1 88 0 107E3 


Ci Ek (Oe SP an Lae Re 
C2 6.7. 30 .00E=12 Iss 
CPSR 85 86 79.6E-9 IIoO 2 
DCM+ 81 82 DX 11°86 
DCM- 83 81 DX J1 
DC 5) 53. Dx J2 
DE 54 5 Dx R2 
DLP 90 91 DX 
DLN 92 90 DX 
DP 4 3 DX RO1 
ECMR 84 99 (2,99) 1 RO2 
EGND 99 0O POLY(2) (3,0) (4,0) RSS 
Cee) Bee eee, VCM+ 
EPSR 85 0 POLY(1) (3,4) -841E-6 VCM- 
+ 84.1E-6 VB 
ENSE 89 2 POLY(1) (88,0) 800E-6 1 VC:3 
FB 7 99 POLY(6) VB VC VE VLP VLN VE 
+ VPSR 0 1.545E6 -2E6 2E6 2E6 -2E6 VLIM 
+ 1.55E6 VLP 
GA 6° 0 11 12.188.5E-6 VLN 
GCM 0 6 10 99 30.28E-9 VPSR 
GPSR 85 86 (85,86) 100E-6 - MODEL 
GRD1 4 11 (4,11) 1.885E-4 - MODEL 


GRD2 4 12 (4,12) 1.885E-4 


HLIM 


90 


0 


VLIM 1K 


- ENDS 


HCMR 80 1 POLY(2) VCM+ VCM- 
+ 0 1E2 1E2 


8 


- 
91 
0 


5 
99 
39 
a9 
339 

0 
DC 

4 

8 

0 
92 


140 

140 
1.961E6 
5.4 
-1.4 

pbc 0 
1295 

5 ee Pee 
DC 0 

DC 50 
DC 50 


066° DC"9 

DX D(IS=800.0E-18) 

JX PJUF(IS=1.500E-12 BETA=696.7E-6 
+ VTO=-.241 KF=1.85E-17) 


Macromodels, simulation models, or other models 
provided by TI, directly or indirectly, are not 
warranted by TI as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 
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TEXAS 4 
INSTRUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


Copyright © 1991, Texas Instruments Incorporated 


TLE2062 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Il MACROMODEL 


AUGUST 1991 


e Excellent Output Drive Capability: e High Slew Rate ... 3.4 V/us Typ 


= t2. i = 
Vo = +2.5V Min at Ry = 100 Q, e Wide Operating Supply Voltage Range 


Vcc+ ="#5 V == 
Vo = £12.5V Minat Ri, = 600, VOCE 5 F994 ary 
Vec+ = £15V . e High Open-Loop Gain ... 280 V/mV Typ 
e Low Supply Current ... 280 uA Typ e Low Offset Voltage ... 1 mV Max 
cer Ane e Low Offset Voltage Drift With Time 
e High Unity-Gain Bandwidth ... 2.1 MHz Typ 0.04 nV/mo Typ 


macromodel — applies to TLE2062, TLE2062A, TLE2062B 


* TLE2062 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 06/21/90 AT 10:23 


* REV (N/A) SUPPLY VOLTAGE: +15 V 
* CONNECTIONS : NONINVERTING INPUT 
* | INVERTING INPUT 
| | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
Lt OU. 
% ie ot ek 
~-SUBCKT TLE2062 123 4 5 
* 
a 11 12 1.457E-12 IRP 3 4 239E-6 
C2 6 7 15.00E-12 Iss 3.10 DC 51.008-6 
CPSR 85 86 79.6E-9 IIO0 20 2E-12 
DCM+ 81 82 DX ma 88 0 1E-21 
DCM- 83 81 DX J1 a2. 89" 20-92 
DC » 53 DX J2 12 80 10 JX 
DE 54 5 DX R2 6 9 100.0E3 
DLP 90 91 DX RCM 84 81 1K 
DLN 92 90 DX RN1 88 0 97E3 
DP a: 3.02 RO1 S* 5:.260 
ECMR 84 99 (2,99) 1 RO2 7 99 280 
EGND 99 0O POLY(2) (3,0) (4,0) RSS 10 99 3.922E6 
2 ee ere eee VCM+ 82 99 15.3 
EPSR 85 0 POLY(1) (3,4) -1.341E-3 VCM= 83 99 +1153 
+ 44.7E-6 VB SCC? 
ENSE 89 2 POLY(1) (88,0) 600E-6 1 vc 3 53 DC 2 
FB 7 99 POLY(6) VB VC VE VLP VLN VE 54 4 DC 2 
+ VPSR 0 4.187E6 -4E6 4E6 4E6 -4E6 VLIM = «7248 DC-0 
+ 4.357E6 Vir. “Fi - ee 80 
GA 6 0 11 12 196.52-6 VLN 0 92 DC 50 
GCM 0 6 10 99 6.704E-9 VPSR 0 86 DC 0 
GPSR 85 86 (85,86) 100E-6 -MODEL DX D(IS=800.0E-18) 
GRD1 4 11 (4,11) 1.885E-4 -MODEL JX PJF(IS=2.000E-12 BETA=423E-6 
GRD2 4 12 (4,12) 1.885E-4 + VTO=-.192 KF=1.35E-17) 
HLIM 90 O VLIM 1K - ENDS 


HCMR 80 1 POLY(2) VCM+ VCM- 
+ 0 1E2 1E2 


Macromodels, simulation models, or other models Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i, 

warranted by Tl as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 4-93 


Level-Il Macromodels ~ 


SJOPOWOJOPI |]-[OAE7 


TLE2062 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Il MACROMODEL 


AUGUST 1991 


Excellent Output Drive Capability: e High Siew Rate ... 3.4 V/us Typ 
= +2. i , 
a? Ss ‘2 eo ee eee e Wide Operating Supply Voltage Range 
YOCs = aa Vec+ = +3.5Vto +20V 
Vo = +12.5VMinatR, = 600Q, CCt = =» - 
Vec+ = +15V e High Open-Loop Gain ... 280 V/mV Typ 
@ Low Supply Current ... 280 pA Typ e Low Offset Voltage ... 1mV Max 
en e Low Offset Voltage Drift With Time 
e High Unity-Gain Bandwidth ... 2.1 MHz Typ 0.04 pV/mo Typ 


macromodel — applies to TLE2062, TLE2062A, TLE2062B 


* TLE2062 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/05/90 AT 15:58 
* REV (N/A) SUPPLY VOLTAGE: +20 V 

* CONNECTIONS: NONINVERTING INPUT 

" INVERTING INPUT 


| 

* | | POSITIVE. POWER SUPPLY 

* | | | NEGATIVE POWER SUPPLY 

” I et eearer 

a” 2 gle ae iS 

.SUBCKT TLE2062 12345 

* 
Gt. 31-439 2. 968-12 IRP 3 4 198E-6 
c2 6 7 30.00E-12 ISS 3 10 DC 102.0E-6 
CPSR 85 86 79.6E-9 IIO 2 0 3E-12 
DCM+ 81 82 Dx I1 88 0 1E-21 
DCM- 83 81 Dx Sl has ee 49: se 
Dc 5 53 Dx J2 42-80-20 5 
Deo (54° 5: DK R2 6 9 100.053 
DLP 90 91 Dx RCM 84 81 1K 
DLN 92 90 Dx RN1 88 0 9153 
DP 4 3 Dx ROl 8 5 140 
ECMR 84 99 (2,99) 1 RO2 7 99 140 
EGND 99 0 POLY(2) (3,0) (4,0) RSS 10 99 1.961E6 

Pay eee. ae VCM+ 82 99 20.3 
EPSR 85 0 POLY(1) (3,4) -1.788E-3 VCM- 83 99 -16.3 

+ 44.7E-6 VB 9 0DC 0 
ENSE 89 2 POLY(1) (88,0) 600E-6 1 vc 3 53 DC 2 
FB 7 99 POLY(6) VB VC VE VLP VLN VE 54 4-DC 2 

+ VPSR 0 4.527E6 -5E6 5E6 5E6 -5E6 VLIM 7 8 DC 0 

+ 1.03E7 VLP 91 0 DC 50 
GA 6 011 12 226.2E-6 VLN 0 92 DC 50 
GCM 0 6 10 99 1.343E-8 VPSR 0 86 DC 0 
GPSR 85 86 (85,86) 100E-6 .MODEL DX D(IS=800.0E-18) 


GRD1 4 11 (4,11) 2.262E-4 

GRD2 4 12 (4,12) 2.262E-4 

HLIM 90 O VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 
+ 0 1E2 1E2 


-MODEL JX PJUF(IS=2.500E-12 BETA=1.003E-3 
+ VTO=-.172 KF=8.05E-17) 
- ENDS 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by TI as fully representing all of the 


Copyright © 1991, Texas Instruments Incorporated 


specifications and operating characteristics of the 
semiconductor product to which the model relates. 


4-94 


TEXAS 4 
INSTRUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


TLE2064 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-Il| MACROMODEL 
AUGUST 1991 
e Excellent Output Drive Capability: @ Wide Operating Supply Voltage Range 
Vo = +2.5V Min at Ri = 100 Q, Vec+i = +3.5Vto+20V 
Vec+ = £5 ® F * 
Vo = £12.5V Min at Ry = 600, e High Open-Loop Gain ... 280 V/mV Typ 
Vec+ = +15V e Low Offset Voltage ... 1.5 mV Max 
@ Low Supply Current ... 280 uA Typ e Low Offset Voltage Drift With Time 
Per Amplifier 0.04 uV/mo Typ 


@ High Unity-Gain Bandwidth ... 2.1 MHz Typ e Low Input Bias Current ... 5pA Typ 
@ High Slew Rate ... 3.4 V/us Typ 


macromodel — applies to TLE2064, TLE2064A, TLE2064B 


* TLE2064 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/06/90 AT 10:58 
* REV (N/A) SUPPLY VOLTAGE: +5 V 

* CONNECTIONS : NONINVERTING INPUT 

¥ INVERTING INPUT 


Level-Il Macromodels ha 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
is ie tae Bee Be 8 esa 
* eae eae) as Gea 
.SUBCKT TLE2064 12345 
* 
a 11 12 3.373E-12 IRP 3 4 178E-6 
C2 6 7 30.00E-12 Iss 3 10 DC 102.0E-6 
CPSR 85 86 79.6E-9 TIO 2 O 1E-12 
DCM+ 81 82 DX I1 88 0 1E-21 
DCM- 83 81 DX J1 11 89-10 oz 
DC 5 53 Dx J2 12 80°10. tx 
De. 54. 5 Dz R2 6 9 100.053 
DLP 90 91 Dx RCM 84 81 1K 
DLN 92 90 DX RN1 88 0 107E3 
DP 4-3-2 ROL - 6-5-1406 
ECMR 84 99 (2,99) 1 RO2 7 99 140 
EGND 99 0 POLY(2) (3,0) (4,0) RSS 10 99 1.961E6 
+6... 8: <5 VCM+ 82 99 5.4 
EPSR 85 0 POLY(1) (3,4) -841E-6 VCM- 83 99 -1.4 
+ 84.1E-6 VB 9 0 -me 0 
ENSE 89 2 POLY(1) (88,0) 800E-6 1 vc 3 53 DC 1.95 
FB 7 99 POLY(6) VB VC VE VLP VLN VE. ¥54é°. 4°pC-1.95 
+ VPSR 0 1.545E6 -2E6 2E6 2E6 -2E6 VLIM 7 8 DC 0 
+ 1.5556 VLP 91 0 DC 50 
GA 6 011 12 188.5E-6 VLN 0 92 DC 50 
GCM 0 6 10 99 30.28E-9 VPSR 0 86 DC 0 
GPSR 85 86 (85,86) 100E-6 .MODEL DX D(IS=800.0E-18) 
GRD1 4 11 (4,11) 1.885E-4 -MODEL JX PJF(IS=1.500E-12 BETA=696.7E-6 
GRD2 4 12 (4,12) 1.885E-4 + VTO=-.241 KF=1.85E-17) 
HLIM 90 0 VLIM 1K . ENDS 


HCMR 80 1 POLY(2) VCM+ VCM- 
+ 0 1E2 1E2 


Macromodels, simulation models, or other models 2 Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i 

warranted by TI as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 4-95 


TLE2064 | 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-I| MACROMODEL 
AUGUST 1991 
e Excellent Output Drive Capability: e Wide Operating Supply Voltage Range 
Vo = £+2.5V Min at Ri = 100 2, . Vec+ = $3.5 Vto+20V 
wOGE tae? @ High Open-Loop Gain 280 V/mV Typ 
Vo = +12.5 V Min at Ry = 600 Q, ist 
Vec+ = +15V e Low Offset Voltage ... 1.5 mV Max 
@ Low Supply Current ... 280 uA Typ e Low Offset Voltage Drift With Time 
Per Amplifier 0.04 n.V/mo Typ 


e High Unity-Gain Bandwidth ... 2.1 MHz Typ 
@ High Slew Rate ... 3.4 V/us Typ 


Low Input Bias Current ... 5pA Typ 


macromodei — applies to TLE2064, TLE2064A, TLE2064B 


* TLE2064 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 06/21/90 AT 10:23 
* REV (N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS : NONINVERTING INPUT 

” INVERTING INPUT 


SJOPOWOIIEWy ||-|9AE7 oe! 


| 
* | | POSITIVE POWER SUPPLY 
3 | | | NEGATIVE POWER SUPPLY 
sé Fan ies Rte ee Sst 
. SS ee ee SS 
-SUBCKT TLE2064 123 4 5 
* 
C1 11 12 1.457E-12 IRP 3 4 239E-6 
C2 6 7 15.00E-12 Iss 3°10 DC 51.00E-6 
CPSR 85 86 79.6E-9 II0 20 2E-12 
DCM+ 81 82 DX a ae 88 0 1E-21 
DCM- 83 81 DX J1 Ld .+.89 20) Jz 
DC SS ops J2 12 80 10 JX 
DE Bene Bae 8 > 4 R2 6 9 100.0E3 
Dur =. 90.91. Dx RCM 84 81 1K 
DLN 92 90 DX RN1 88 0 97E3 
DP o> 3 DE RO1 8 5 280 
ECMR 84 99 (2,99) 1 RO2 7 99 280 
EGND 99 0O POLY(2) (3,0) (4,0) RSS 10 99 3.922E6 
- O.9:- 45 VCM+ 82 99 15.3 
EPSR 85 0 POLY(1) (3,4) -1.341E-3 VOM=: 83.99 ~T1<3 
+ 44.7E-6 VB S08 De 0 
ENSE 89 2 POLY(1) (88,0) 600E-6 1 vc 3:53 2S 
FB 7 99 POLY(6) VB VC VE VLP VLN VE 54 4 DC 2 
+ VPSR 0 4.187E6 -4E6 4E6 4E6 -4E6 VLIM 7 8 DC 0 
+ 4.357E6 Varo Ss, -O we: eo 
GA 6-0 11 12:168.58-6 VLN 0 92 -De 50 
GCM 0 6 10 99 6.704E-9 VPSR 0 86 DC 0 
GPSR 85 86 (85,86) 100E-6 -MODEL DX D(IS=800.0E-18) 
GRD1 4 11 (4,11) 1.885E-4 -MODEL JX PJUF(IS=2.000E-12 BETA=423E-6 
GRD2 4 12 (4,12) 1.885E-4 + VTO=-.192 KF=1.35E-17) 
HLIM 90 O VLIM 1K . ENDS 


HCMR 80 1 POLY(2) VCM+ VCM- 
+ 0 1E2 1E2 


Macromodelis, simulation models, or other models A Copyright © 1991, Texas Instruments Incorporated 
provided by TI, directly or indirectly, are not v] 

warranted by Tl as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


4-96 POST-OFFICE BOX 655303 * DALLAS, TEXAS 75265 


TLE2064 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-Il MACROMODEL 
AUGUST 1991 
@ Excellent Output Drive Capability: @ Wide Operating Supply Voltage Range 
Vo = +2.5V Min at Ry = 100 Q, Vec+ = $3.5Vto+20V 
si, See eda @ High Open-Loop Gain 280 V/mV Typ 
Vo = +12.5 V Min at Ry = 600 Q, ace 
Vec+ = +15V @ Low Offset Voltage ... 1.5 mV Max 
e@ Low Supply Current ... 280 nA Typ e Low Offset Voltage Drift With Time 
Per Amplifier 0.04 1. V/mo Typ 


@ High Unity-Gain Bandwidth ... 2.1 MHz Typ e@ Low Input Bias Current ... 5pATyp 
@ High Slew Rate ... 3.4 V/us Typ 


macromodel — applies to TLE2064, TLE2064A, TLE2064B 


* TLE2064 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 

* CREATED USING PARTS RELEASE 4.03 ON 07/05/90 AT 15:58 

* REV (N/A) SUPPLY VOLTAGE: +20 V 

* CONNECTIONS: NONINVERTING INPUT : 
* INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
¥¢ tt 4 4 OUtror 
* i a 
.SUBCKT TLE2064 123 4 5 
* 
Ca 11 12 2.96E-12 IRP 3 4 198E-6 
C2 6 7 30.00E-12 Iss 3 10 DC 102.0E-6 
CPSR 85 86 79.6E-9 IIO 2 0 3E-12 
DCM+ 81 82 Dx I1 88 0 1E-21 
DCM- 83 81 DX J1 11 89 10 JX 
DC 5 53 DX J2 12°90 10 cE 
DE 54 .5.D2a R2 6 9 100.0E3 
DLP 90 91 Dx RCM 84 81 1K 
DLN 92 90 DX RN1 88 0 91E3 
DP 2 st RO1 8 5 140 
ECMR 84 99 (2,99) 1 RO2 7 99 140 
EGND 99 0O POLY(2) (3,0) (4,0) RSS 10 99 1.961E6 
+0 .5 .5 VCM+ 82 99 20.3 
EPSR 85 0 POLY(1) (3,4) -1.788E-3 VCM- 83 99 -16.3 
+ 44.7E-6 VB 9 0 DC 0 
ENSE 89 2 POLY(1) (88,0) 600E-6 1 vc 3 53 DC 2 
FB 7 99 POLY(6) VB VC VE VLP VLN VE §é -4-0¢C-2 
+ VPSR 0 4.527E6 -5E6 5E6 5E6 -5E6 VLIM 7 8 DC 0 
+ 1.03E7 VLP 91 0 DC 50 
GA 6-0. 14°12 226.28-6 VLN 0 92 DC 50 
GCM 0 6 10 99 1.343E-8 VPSR 0 86 DC 0 
GPSR 85 86 (85,86) 100E-6 -MODEL DX D(IS=800.0E-18) 
GRD1 4 11 (4,11) 2.262E-4 -MODEL JX PJF(IS=2.500E-12 BETA=1.003E-3 
GRD2 4 12 (4,12) 2.262E-4 + VTO=-.172 KF=8.05E-17) 
HLIM 90 O VLIM 1K . ENDS 


HCMR 80 1 POLY(2) VCM+ VCM- 
+ 0 1E2 1E2 


Macromodels, simulation models, or other models eg Copyright © 1991, Texas Instruments Incorporated 
provided by Ti, directly or indirectly, are not i] 

warranted by TI as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 4-97 


-Level-ll Macromodels ce 


TLE2141 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Ii MACROMODEL 


AUGUST 1991 


e Low Noise: = @ Low Vico .-.- 500 pV Max at 25°C 
10 Hz ... 15 nV/VHz ~ aS Se 
1 iis. deB AS e Single or Split Supply ... 4V to 44V 


@ 10,000-pF Load Capability 
@ 20-mA Min Short Circuit Output Current 


e Fast Settling Time 


... 040 ns to 0.1% 
400 ns to 0.01% 


150 ns 


e Saturation Recovery ... 
@ 30-V/us Min Slew Rate 


e High Gain-Bandwidth Product 
5.9 MHz 


e Large Output Swing 
Vec— + 0.1 V to Voc+ -1V 


4 macromodel — applies to TLE21241, TLE2142, TLE2144 


* TLE2141 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/15/90 AT 15:59 
* REV (N/A) SUPPLY VOLTAGE: 5 V 

* CONNECTIONS : NONINVERTING INPUT 

* INVERTING INPUT 


SJOPOWOIDEY\ |]-[9A97] 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
¥ bot  oeerrur 
3 DG es Bee oe 
.SUBCKT TLE2141 123 45 
* 
ame | 11 12 9.741E-12 HLIM 90 0 VLIM 1K 
C2 6 7 30.00E-12 HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 
C3 87 0 45E-9 IRP 3 4 2.048E-3 
CPSR 85 86 2.65E-9 IEE 3 10 DC 1.352E-3 
DCM+ 81 82 Dx IIO 2 0 8E-9 
DCM- 83 81 DX I1 88 0 1E-21 
ie a § 53. Dx Q1 31: «89 13. 0x 
DE 54 5 Dx Q2 12 80 14 Qx 
DLP 90 91 Dx R2 6 9 100.0E3 
DLN 92 90 DX RCM 84 81 1K 
DP 4, 3. Dx REE 10 99 148.0E3 
ECMR 84 99 (2,99) 1 RN1 87 0 60E6 
EGND 99 0 POLY(2) (3,0) (4,0) 0 RN2 87 88 6.65E3 
en ae ROL 8 5 15 
EPSR 85 0 POLY(1) (3,4) -331E-6 RO2 7 99 15 
+ 66.2E-6 VCM+ 82 99 .09 
ENSE 89 2 POLY(1) (88,0) 225E-6 1 VCM- 83 99 -2.07 
FB 7 99 POLY(6) VB VC VE VLP VLN VB §- -o= pc 0 
+ VPSR 0 11.62E6 -10E6 10E6 10E6 vc 3 53 DC 1.730 
+ -10E6 11E6 We; 544.06 -<8 
GA 6 011 12 1.282E-3 VLIN:. 7. 8° De: 0 
GcMmM 0 6 10 99 1.614E-9 VLP 91° 0 Be-32 
GPSR 85 86 (85,86) 100E-6 VLN 0 92 DC 31 
GRC1 4 11 (4,11) 1.282E-3 VPSR 0 86 DC 0 
GRC2 4 12 (4,12) 1.282E-3 MODEL DX D(IS=800.0E-18) 
GRE1 13 10 (13,10) 1.349E-3 .MODEL QX PNP(IS=800.0E-18 BF=843.8) 
GRE2 14 10 (14,10) 1.349E-~3 ENDS 


. Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by Tl as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 
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TEXAS 4 
INSTRUMENTS 


POST OFFICE BOX 655303 « DALLAS, TEXAS 75265 


TLE2141 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Il MACROMODEL 


AUGUST 1991 


Low Noise: e Low Vio ... 500 wv Max at 25°C 
a xo i HA @ Single or Split Supply ... 4 V to 44V 


e Fast Settling Time ... 340 ns to 0.1% 
400 ns to 0.01% 


e Saturation Recovery ... 150 ns 


@ 10,000-pF Load Capability 
@ 20-mA Min Short Circuit Output Current 


@ 30-V/us Min Slew Rate © Large Output Swing 


e High Gain-Bandwidth Product Vec-— + 0.1 V to Vecy -1V 
5.9 MHz 
macromodel — applies to TLE21241, TLE2142, TLE2144 40 

* TLE2141 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT T)) 
* CREATED USING PARTS RELEASE 4.03 ON 08/14/90 AT 11:08 @ 
* REV (N/A) SUPPLY VOLTAGE: +15 V ‘S 
* CONNECTIONS: NONINVERTING INPUT e 
* | INVERTING INPUT Oo 
* | | POSITIVE POWER SUPPLY o 
* | | | NEGATIVE POWER SUPPLY © 
* | | | | ourpur = 
2 Foe Se as eae a 
.SUBCKT TLE2141 12345 rr 
yi > 
pie eases. OO © ee) a 

G1 34432 54.39398-12 HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 

& 6 7 30.00E-12 IRP 3 4 2.149E-3 

C3 87 0 45E-9 IEE 3 10 DC 1.351E-3 

CPSR 85 86 2.65E-9 IIO 2 0 7E-9 

DCM+ 81 82 Dx I1 88 0 1E-21 

DCM- 83 81 Dx oe gee et ee i Bae 

DC 5 53 DX GF: 12 . 80-14 oe 

DE... 34° 5° Dx R2 6 9 100.053 

DLP 90 91 Dx RCM 84 81 1K 

DLN 92 90 Dx REE 10 99 148.0E3 

DP 4.3 DE RN1 87 0 60E6 

ECMR 84 99 (2,99) 1 RN2 87 88 6.65E3 

EGND 99 0 POLY(2) (3,0) (4,0) ROL 8 5 15 
2.5 °:.5 RO2 7 99 15 

EPSR 85 0 POLY(1) (3,4) -1.986E-3 VCM+ 82 99 12.45 
+ 66.2E-6 VCM- 83 99 -14.45 

ENSE 89 2 POLY(1) (88,0) 200E-6 1 VB 9 0 BC.0 

FB 7 99 POLY(6) VB VC VE VLP VLN vc 3 53 DC 1.800 
+ VPSR 0 23.34E6 -30E6 30E6 30E6 VE 54 4 DC 1.300 
+ -30E6 23E6 VLIM 7 8 DC 0 

GA 6 0 11 12 1.301E-3 VLP - 91° 0 DC.31 

GCM 0 610 99 5.178E-9 VLN 0 92 DC 31 

GPSR 85 86 (85,86) 100E-6 VPSR 0 86 DC 0 

GRC1 4 11 (4,11) 1.3E-3 .MODEL DX D(IS=800.0E-18) 

GRC2 4 12 (4,12) 1.3E-3 ~MODEL QX PNP(IS=800.0E-18 BF=964.3) 

GRE1 13 10 (13,10) 1.37E-3 . ENDS 


GRE2 14 10 (14,10) 1.37E-3 
HLIM 90 O VLIM 1K 


Macromodels, simulation models, or other models a Copyright © 1991, Texas Instruments Incorporated 
provided by Ti, directly or indirectly, are not Y] 

warranted by Ti as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 4-99 


SJOPOWOIOPW |]-|9A27 z* 


TLE2142 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-II MACROMODEL 
e Low Noise: @ Low Vio... 750 pV Max at 25°C 
a 16 Ae e Single or Split Supply ...4V to 44 V 
: 4 
© 10,000-pF Load Capability Past eee NE cee eee 
@ 20-mA Min Short-Circuit Output Current © Saturation Recovery ... 150 ns 
=: eae wen Bale @ Large Output Swing...Vcoc—+0.1V 
e High Gain-Bandwidth Product. ..5.9 MHz toVcc,-1V 
macromodel — applies to TLE2141, TLE2144 
* TLE2142 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/15/90 AT 15:59 
* REV (N/A) SUPPLY VOLTAGE: 5 V 
* CONNECTIONS: NONINVERTING INPUT 
* | INVERTING INPUT 
= | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
: fee ee ee ee 
* ce bel at 
.SUBCKT TLE2142 123 4 5 
* 
C1 11 12 9.741E-12 IEE 3 10 DC 1.352E-3 
C2 6 7 30.00E-12 IIO 2 0 8E-9 
C3 87 0 45E-9 I1 88 0 1E-21 
CPSR 85 86 2.65E-9 G1 ASL 288 33 oe 
DCM+ 81 82 Dx QO? - 42: 20 -14-oF 
DCM- 83 81 Dx R2 6 9 100.0E3 
DC 5 53 DX RCM 84 81 1K 
DR $45: DE REE 10 99 148.0E3 
DLP 90 91 Dx RN1 87 0 60E6 
DLN 92 90 DX RN2 87 88 6.65E3 
DP 4 3 DX ROL. -5-45 
ECMR 84 99 (2,99) 1 nO2 7-98-15 
EGND 99 O POLY(2) (3,0) (4,0) 0 .5 .5 VCM+ 82 99 .09 
EPSR 85 0 POLY(1) (3,4) -331E-6 66.2E-6 | VCM- 83 99 -2.07 
ENSE 89 2 POLY(1) (88,0) 225E-6 1 VB 9 0 DC 0 
FB 7 99 POLY(6) VB VC VE VLP VLN VPSR ve 3° 53° de. 1.730 
+ 0 11.62E6 -10E6 10E6 10E6 -10E6 1156 VE 54 4nC .8 
GA 6 0 11 12 1.282E-3 VLIM 7 8 DC 0 
GCM 0 6 10 99 1.614E-9 VLP 91 0 DC 31 
GPSR 85 86 (85,86) 100E-6 VLN 0 92 DC 31 
GRC1 4 11 (4,11) 1.282E-3 VPSR 0 86 DC 0 
GRC2 4 12 (4,12) 1.282E-3 -MODEL DX D(IS=800.0E-18) 
GRE1 13 10 (13,10) 1.349E-3 -MODEL QX PNP(IS=800.0E-18 BF=843.8) 
GRE2 14 10 (14,10) 1.349E-3 . ENDS 
HLIM 90 0 VLIM 1K 
HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 


IRP 3 4 2.048E-3 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by Tl as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 
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TEXAS ty 
INSTRUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


Copyright © 1991, Texas Instruments Incorporated 


TLE2142 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-I] MACROMODEL 


AUGUST 1991 


e Low Noise: @ Low Vig... 750 LV Max at 25°C 
10 Hz... 15 nVNVHz e Single or Split Supply ...4V to 44V 


1 kHz... 10.5 nV/VHz 
. . i °) 
«.: 40,0n te Leaa Ranabiity e Fast Settling Time... “ i Ms awe 
. ° 


@ 20-mA Min Short-Circuit Output Current e Saturation Recovery 150 ns 


e 30-V/us Min Slew Rate e Large Output Swing...Vcc—+0.1V 
e High Gain-Bandwidth Product... 5.9 MHz toVec,+-1V 


macromodel — applies to TLE2141, TLE2144 


* TLE2142 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/14/90 AT 11:08 
* REV (N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS : NONINVERTING INPUT 

* INVERTING INPUT 


| 

” | | POSITIVE POWER SUPPLY 

* | | | NEGATIVE POWER SUPPLY 

i f{ 11 ovreor 

* ei “Ste 4 

.SUBCKT TLE2142 12345 

* 
ts 11 12 9.373E-12 
C2 6 7 30.00E-12 IEE 3 10 DC 1.351E-3 
C3 87 0 45E-9 Ito 2.0 7E-9 
CPSR 85 86 2.65E-9 I1 88 0 1E-21 
DCM+ 81 82 DX Qi . 11>. 89 13-GE 
DCM- 83 81 Dx Q2 12 80 14 Qx 


R2 6 9 100.0E3 
RCM 84 81 1K 

REE 10 99 148.0E3 
RN1 87 0 60E6 

RN2 87 88 6.65E3 
RO1 BY) Ske 

RO2 7.99.25 

VCM+ 82 99 12.45 


DC » a4 DE 


ECMR 84 99 (2,99) 1 
EGND 99 0O POLY(2) (3,0) (4,0) 


ee ee ee 
EPSR 85 0 POLY(1) (3,4) -1.986E-3 VCM- 83 99 -14.45 
+ 66.2E-6 VB 9 0 DC 0 
vc 3 53 DC 1.800 


ENSE 89 2 POLY(1) (88,0) 200E-6 1 

FB 7 99 POLY(6) VB VC VE VLP VLN VPSR 
+ 0 23.34E6 -30E6 30E6 30E6 -30E6 23E6 

GA 6-0 11 22: i,50i328-5 

GCM O...6 10 99: S.2768-9 

GPSR 85 86 (85,86) 100E-6 

GRC1 4 11 (4,11) 1.,3E-3 

GRC2 412 (4,12) 1.3E-3 

GRE1 13 10 (13,10) 1.37E-3 

GRE2 14 10 (14,10) 1.37E-3 

HLIM 90 O VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 

IRP 3 4 2.149E-3 


VE oe: ae 2. 
Vita 7° 2 8 Deo 
VP 91-=0. De 31 
VLN 0 92.DC si 
VPSR 0 86 DC 0 
-MODEL DX D(IS=800.0E-18) 
-MODEL QX PNP(IS=800.0E-18 BF=964.3) 


Macromodels, simulation models, or other models Copyright © 1991, Texas Instruments Incorporated 


hy 7 agers or ore veri -_ Ti ig 
warranted by Ti as fully representing all of the 
specifications and operating characteristics of the EXAS 


semiconductor product to which the model relates. INST RUMENTS 
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Level-ll Macromodels - 


SJOPOW OI |]-[OAO7} 


TLE2144 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Il MACROMODEL 


AUGUST 1991 


Low Noise: 
10 Hz... 15 nV/VHz 
1 kHz... 10.5 nV/VHz 


10,000-pF Load Capability 

20-mA Min Short-Circuit Output Current 
30-V/us Min Slew Rate 

High Gain-Bandwidth Product... 5.9 MHz 


e Low Vig... 750 pV Max at 25°C 
@ Single or Split Supply ...4V to 44V 


e Fast Settling Time...340 ns to 0.1% 
400 ns to 0.01% 


e Saturation Recovery ...150ns 


e Large Output Swing .»-Voc—+0.1V 
toVcec,-1V 


macromodel — applies to TLE2141, TLE2142 


* TLE2144 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/21/90 AT 15:59 
* REV (N/A) 

* CONNECTIONS: 


* 


SUPPLY VOLTAGE: 5 V 
NONINVERTING INPUT 
INVERTING INPUT 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
: ld Eee Gereur 
- ee ee a ea 
.SUBCKT TLE2144 12345 
* 
ae | £i:42°9.7418-12 HCMR 80 1 POLY(2) VCM+ VCM- 
C2 6 7 30.00E-12 + 0 1E2 1E2 
C3 87 0 45E-9 IRP 3 4 2.048E-3 
CPSR 85 86 2.65E-9 IEE 3 10 DC 1.352E-3 
DCM+ 81 82 DX IIO 2 0 8E-9 
DCM- 83 81 Dx I1 88 0 1E-21 
DC 5 53 Dx Q1 $4 89-19: OF 
DE 54 5 DX Q2 12° 60 14 Gs 
DLP 90 91 Dx R2 6 9 100.0E3 
DLN 92 90 Dx RCM 84 81 1K 
DP é°°3 Dx REE 10 99 148.0E3 
ECMR 84 99 (2,99) 1 RN1 87 0 60E6 
EGND 99 0 POLY(2) (3,0) (4,0) RN2 87 88 6.65E3 
+0 .5.5 RO1 8 5 15 
EPSR 85 0 POLY(1) (3,4) -331E-6 RO2 7 99 15 
+ 66.2E-6 VCM+ 82 99 .09 
ENSE 89 2 POLY(1) (88,0) 225E-6 1 VCM- 83 99 -2.07 
FB 7 99 POLY(6) VB VC VE VLP VLN VB 9 0 DC 0 
+ VPSR 0 11.62E6 -10E6 10E6 ve 3: 53°-pe: &. 730 
+ 10E6 -10E6 11E6 VE 54°. 4 DS 8 
GA 6 >0-11.-12 L-28gR<3 ViIMN <7 .8: 36.0 
GCM 0 610 99 1.614E-9 VLP 91 0 DC 31 
GPSR 85 86 (85,86) 100E-6 VLN 0 92 DC 31 
GRC1 4 11 (4,11) 1.282E-3 VPSR 0 86 DC 0 
GRC2 4 12 (4,12) 1.282E-3 .-MODEL DX D(IS=800.0E-18) 
GRE1 13 10 (13,10) 1.349E-3 .MODEL QX PNP(IS=800.0E-18 BF=843.8) 
GRE2 14 10 (14,10) 1.349E-3 . ENDS 
HLIM 90 O VLIM 1K 


Macromodels, simulation models, or other models 
provided by Tl, directly or indirectly, are not 
warranted by Ti as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 
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TEXAS 4p 
INSTRUMENTS 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


TLE2144 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-I| MACROMODEL 


AUGUST 1991 


Low Noise: 
10 Hz...15 nV/V/Hz 
1 kHz... 10.5 nV/VHz 


@ 10,000-pF Load Capability 
@ 20-mA Min Short-Circuit Output Current 
@ 30-V/us Min Slew Rate 


Low Vio -. . 750 pV Max at 25°C 
@ Single or Split Supply ...4Vto44V 


e Fast Settling Time... 340 ns to 0.1% 
400 ns to 0.01% 


e Saturation Recovery ...150ns 


e Large Output Swing...Vcec_+0.1V 


e High Gain-Bandwidth Product. . . 5.9 MHz toVcec+-1V 
macromodel — applies to TLE2141, TLE2142 
* TLE2144 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/21/90 AT 11:08 ” 
* REV (N/A) SUPPLY VOLTAGE: +15 V rr) 
* CONNECTIONS: NONINVERTING INPUT ©) 
* | INVERTING INPUT se] 
* | | POSITIVE POWER SUPPLY i 
* | | | NEGATIVE POWER SUPPLY "ad 
> | | | | ourpur = 
* Boh. EST s 
.SUBCKT TLE2144 1234 5 oe 
i 
5 @ 
LA a LES EE OREO NRE NE ae NO LT ER Me 4 
® 

G1. 14 -12-9:473H-22 7 HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 seal 

C2 6 7 30.00E-12 + 1E2 

C3 87 0 45E-9 IRP 3 4 2.149E-3 

CPSR 85 86 2.65E-9 IEE 3 10 DC 1.351E-3 

DCM+ 81 82 Dx IIO 2 0 7E-9 

DCM- 83 81 Dx T1 88 0 1E-21 

DC 5 53 DX Ql Ll 89.13: QZ 

DE 54 5 Dx Q2 12 80 14 Qx 

DLP 90 91 Dx R2 6 9 100.0E3 

DLN 92 90 Dx RCM 84 81 1K 

DP i: 3 REE 10 99 148.0E3 

ECMR 84 99 (2,99) 1 RN1 87 0 60E6 

EGND 99 0 POLY(2) (3,0) (4,0) RN2 87 88 6.65E3 
+ 6-25 25 ROL. 8) 5215 

EPSR 85 0 POLY(1) (3,4) -1.986E-3 RO2 7 99 15 
+ 66.2E-6 VCM+ 82 99 12.45 

ENSE 89 2 POLY(1) (88,0) 200E-6 1 VCM- 83 99 -14.45 

FB 7 99 POLY(6) VB VC VE VLP VLN VB 9> @.DC-0 
+ VPSR 0 23.34E6 -30E6 30E6 30E6 -30E6 ve 3 53 DC 1.800 
+ 23E6 Ve. Sé én 1.300 

GA 6° 0 11 12:43018-3 VLIM 7 -=@,DC:0 

GCM 0 6 10 99 5.178E-9 VEEP: 81 One 31 

GPSR 85 86 (85,86) 100E-6 VLN 0 92 DC 31 

GRC1 4 11 (4,11) 1.3E-3 VPSR 0 86 DC 0 

GRC2 4 12 (4,12) 1.3E-3 -MODEL DX D(IS=800.0E-18) 

GRE1 13 10 (13,10) 1.37E-3 -MODEL QX PNP(IS=800.0E-18 BF=964.3) 

GRE2 14 10 (14,10) 1.37E-3 - ENDS 


HLIM 90 OO VLIM 1K 


Macromodels, simulation models, or other models ps Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i] 

warranted by Tl as fully representing all of the TEXAS 

specifications and operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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TLE2161 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Il MACROMODEL 


AUGUST 1991 
@ Excellent Output Drive Capability: e Wide Operating Supply Voltage Range 
Vo = +2.5 V Min at Ry = 100 Q, Vec+ = $3.5 Vto+20V 
Vcoc+ = £5V . Z . 
Vo = £12.5V Min at Ry = 6000, e High Open-Loop Gain ... 280 V/mV Typ 
Vec+ = +15V e Low Offset Voltage ... 500 pV Max 
e Low Supply Current ... 255 yA Typ e Low Offset Voltage Drift With Time 
0.04 .V/mo Typ 


@ Decompensated for High Slew Rate and 
Gain-Bandwidth Product: * 
Ayvp = 5 Min 
Slew Rate = 10 V/us Typ 
Gain-Bandwidth Product = 6.5 MHz Typ 


Low Input Bias Current ... 5pA Typ 


macromodel — applies to TLE2161, TLE2161A, TLE2161B 


* TLE2161 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/06/90 AT 13:55 
* REV (N/A) SUPPLY VOLTAGE: +5 V 

* CONNECTIONS : NONINVERTING INPUT 

by INVERTING INPUT 


SJOPOWOIIEW |]-|OAe7 a 


| 
* | | POSITIVE POWER SUPPLY 
* | | | NEGATIVE POWER SUPPLY 
= |. "4 SOorPur 
* OR Re oe SED 
.SUBCKT TLE2161 12345 
* 
C1 1112 6.640E-12 Iss 3 10 DC 200.0E-6 
C2 6 7 20.00E-12 IIO 2 0 1E-12 
CPSR 85 86 79.6E-9 I1 88 0 1E-21 
DCM+ 81 82 Dx Ji - 32 89:10 02 
DCM- 83 81 Dx J2 12° @0-10-0z 
DC 5 53 Dx R2 6 9 100.0E3 
DE 54 5 Dx RCM 84 81 1K 
DLP 90 91 Dx RN1 88 0 110E3 
DLN 92 90 Dx ROl 8 5 140 
DP ‘33 oe RO2. 7.99 140 
ECMR 84 99 (2,99) 1 RSS 10 99 1.000E6 
EGND 99 0 POLY(2) (3,0) (4,0) VCM+ 82 99 5.4 
eo. 5 VCM- 83 99 -1.4 
EPSR 85 0 POLY(1) (3,4) -50E-6 5E-6 VB 9 0pDCc 0 
ENSE 89 2 POLY(1) (88,0) 800E-6 1 ve 3 53.00 .2 
FB 7 99 POLY(6) VB VC VE VLP VLN VE 54 4 DC 1.800 
+ VPSR 0 784.0E3 -80E3 80E3 80E3 VLIM 7 8 DC 0 
+ -80E3 2.59E7 VLP 91. 0 DC 50 : 
GA 6 011 12 377.0E-6 VLN 0 92 DC 50 
GCM 0 6 10 99 60.05E-9 VPSR 0 86 DC 0 


GPSR 85 86 (85,86) 100E-6 
GRD1 4 11 (4,11) 3.769E-4 
GRD2 4 12 (4,12) 3.769E-4 


-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJF(IS=1.500E-12 
+ BETA=1.421E-3 VTO=-.236 


HLIM 90 0 VLIM 1K + KF=2.85E-17) 
HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 - ENDS 
IRP 3 4 80E-6 
Macromodels, simulation models, or other models . Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not i 
bebe by Tl a eal eres. all of ee TE 
specifications and operating characteristics of the 
semiconductor product to which the model relates. INST RUMENTS 
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TLE2161 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Il MACROMODEL 


AUGUST 1991 


Excellent Output Drive Capability: 
Vo = +2.5V Min at Ry = 100 Q, 
Vo = +12.5 V Min at Ri = 600 Q, 


Wide Operating Supply Voltage Range 
Vec+ = +3.5Vto+20V 


@ High Open-Loop Gain ... 280 V/mV Typ 


Vec+ = £15V e Low Offset Voltage ... 500 wV Max 
@ Low Supply Current ... 255 uA Typ e Low Offset Voltage Drift With Time 
e Decompensated for High Slew Rate and 0-08 Evie Hyp 
Gain-Bandwidth Product: e Low Input Bias Current ... 5 pA Typ 
Ayp = 5 Min 


Slew Rate = 10 V/us Typ 
Gain-Bandwidth Product = 6.5 MHz Typ 


macromodel — applies to TLE2161, TLE2161A, TLE2161B 


* TLE2161 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.01 ON 06/22/90 AT 16:18 
* REV (N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS : NONINVERTING INPUT 

* 
POSITIVE POWER SUPPLY 

| NEGATIVE POWER SUPPLY 
| | OUTPUT 


+ +¢ + & 


-SUBCKT TLE2161 
x* 


Level-Il Macromodels ee 


38 11 12 125.4E-14 

C2 6 7 5.000E-12 

CPSR 85 86 79.6E-9 

DCM+ 81 82 DX 

DCM- 83 81 DX 

DC >» 53 DZ 

DE 54 5 DX 

DLP 90 91 DX 

DLN 92 90 DX 

DP 4 3 DX 

ECMR 84 99 (2,99) 1 

EGND 99 0 POLY(2) (3,0) (4,0) 0 .5..5 
EPSR 85 0 POLY(1) (3,4) -1.341E-3 44.7E-6 
ENSE 89 2 POLY(1) (88,0) 600E-6 1 

FB 7 99 POLY(6) VB VC VE VLP VLN VPSR 0 4.085E6 -4E6 4E6 4E6 -4E6 4.085E6 
GA 6 01112 201.1E-6 

GCM 0 6 10 99 6.659E-9 

GPSR 85 86 (85,86) 100E-6 

GRD1 4 11 (4,11) 2.01E-4 

GRD2 4 12 (4,12) 2.01E-4 

HLIM 90 O VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 
IRP 3 4 245E-6 

Iss 3 10 DC 45.00E-6 

II0 2 0 2E-12 


provided by Tl, directly or indirectly, are not 
warranted by Tl as fully representing all of the 
specifications and operating characteristics of the 


semiconductor product to which the model relates. INST RUM ENTS 
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Macromodels, simulation models, or other models 5 Copyright © 1991, Texas Instruments Incorporated 
Sth 


SJOPOWOIOLW\ []-|OAG7 ai 


TLE2161 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Il MACROMODEL 


macromodel — applies to TLE2161, TLE2161A, TLE2161B 


Lei88 0 (Tee ai 
89 10 JX 
80 10 JX 


J1 
J2 
R2 


ata 
12 
6 


9 


100.0E3 


RCM 84 81 1K 
RN1 88 0 97E3 


RO1 
RO2 


Macromodels, simulation models, or other models 
provided by TI, directly or indirectly, are not 
warranted by Ti as fully representing all of the 
specifications and operating characteristics of the 
semiconductor product to which the model relates. 
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91 
0 


5 
99 
99 
99 
99 

0 
he 

s 


92 


280 

280 
4.444E6 
£503 
-11.3 


1S) 

Q 
uu ON N O 
oo 


DC 


0 86 DC 0 
DX D(IS=800.0E-18) 


JX PJF(IS=1.000E-12 BETA=480E-6 VTO=-.148 KF=1.65E-17) 
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TLE2161 
OPERATIONAL AMPLIFIER MACROMODEL 


LEVEL-I| MACROMODEL 
AUGUST 1991 
e Excellent Output Drive Capability: e Wide Operating Supply Voltage Range 
Vo = +2.5V Min at Ry = 100 Q, Vec+ = £3.5Vto+20V 
Vcc+ = +5.¥ ‘ : : 
Vo = £12.5V Minat R, = 600, e High Open-Loop Gain ... 280 V/mV Typ 
Vec+ = +15V e Low Offset Voltage ... 500 nV Max 
@ Low Supply Current ... 255 yA Typ e Low Offset Voltage Drift With Time 
e Decompensated for High Slew Rate and COS Ter 
Gain-Bandwidth Product: e Low Input Bias Current ... 5 pA Typ 


Ayp = 5 Min 
Slew Rate = 10 V/us Typ 
Gain-Bandwidth Product = 6.5 MHz Typ 


macromodel — applies to TLE2161, TLE2161A, TLE2161B 


* TLE2161 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 07/09/90 AT 10:17 
* REV (N/A) SUPPLY VOLTAGE: +20 V 

* CONNECTIONS : NONINVERTING INPUT 

* INVERTING INPUT 

POSITIVE POWER SUPPLY 

| NEGATIVE POWER SUPPLY 

| | OUTPUT 

ee Soe 
345 


+ + + & 


| 
Be 
Pet 
ry 
a 
-SUBCKT TLE2161 1 2 


* 


Level-ll Macromodels bees 


Ci 11 12 5.249E-12 

C2 6 7 20.00E-12 

CPSR 85 86 79.6E-9 

DCM+ 81 82 DX 

DCM- 83 81 DX 

DC >. 33 DF 

DE 54 5 Dx 

DLP 90 Si DX 

DLN 92 90 DX 

DP 4 3 Dx 

ECMR 84 99 (2,99) 1 

EGHD 39 -0 POLY (2) (3,0) (4,0)..0..5 .5 
EPSR 85 0 POLY(1) (3,4) -200E-6 5E-6 
ENSE 89 2 POLY(1) (88,0) 600E-6 1 

FB 7 99 POLY(6) VB VC VE VLP VLN VPSR 0 2.449E6 -2E6 2E6 2E6 -2E6 9.099E7 
GA 6 01112 414.7E-6 

GCM 0 610 99 23.38E-9 

GPSR 85 86 (85,86) 100E-6 

GRD1 4 11 (4,11) 4.148E-4 

GRD2 4 12 (4,12) 4.148E-4 

HLIM 90 O VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 
IRP 3 4 100E-6 

Iss 3 10 DC 200.0E-6 


Macromodels, simulation models, or other models 


‘. Copyright © 1991, Texas Instruments Incorporated 
provided by Tl, directly or indirectly, are not v] 
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TLE2161 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Il MACROMODEL 
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macromodel — applies to TLE2161, TLE2161A, TLE2161B 


II0 2 0 3E-12 
I1 88 0 1E-21 
J1 La oS 2 SE 
J2 12 80 10 JX 
R2 6 9 100.0E3 
RCM 84 81 1K 
RN1 88 0 94E3 
ROL Ss -5 ‘149 
RO2 7° $9 140 
RSS 10 99 1.000E6 
VCM+ 82 99 20.4 
VCM- 83 99 -16.3 
VB: 9° 0. DS:.6 
vc 3.33: DC.2 

2 

0 


VE 54 4 DC 


war 91. 0 DC S50 
VLN 0-92 -DC.:50 
VPSR 0 86 DC 0 
-MODEL DX D(IS=800.0E-18) 
-MODEL JX PJF(IS=2.500E-12 BETA=1.720E-3 VTO=-.1877 KF=9.65E-17) 


SJOPOWOIeW |]-[9AV77 eo 


Macromodels, simulation models, or other models 


stitial up ~~ or indirectly, ae a Ti 4 
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TLE2227 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-I] MACROMODEL 


AUGUST 1991 


@ Outstandng Combination of DC Precision e Available in Standard-Pinout Small-Outline 
and AC Performance: Package 
Unity-gain Bandwidth ... 15 MHz Typ 


Vino. a8 nV/VHz at f = 10 Hz Typ, e Output Features Saturation Recovery Circuitry 


2.5 nV/VHz at f = 1 KHz Typ @ Macromodels and Statistical Information 
Vio --- 25 pV Max Included 
Ayp --- 45 V/V Typ, With Ry = 2 KQ, 
19 V/uV Typ, With R, = 600 Q 


macromodel — applies to TLE2227 


* TLE2227 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/13/90 AT 09:18 
* REV (N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS : NONINVERTING INPUT 

bs INVERTING INPUT 


| 

* | | POSITIVE POWER SUPPLY 

* | | | NEGATIVE POWER SUPPLY 

sd Pop TS Orta 

* Pr bk ja 

seuUnGnT TLE2327 .1,2:3°4 5 

* 
ci 11 12 10.51E=12 IRP 3 4 3.66E-3 
C2 6 7 50.00E-12 . IEE 10 4 DC 140.0E-6 
ee 87 0 134E-9 II0 2.0 6E-9 
CPSR 85 86 1.99E-6 ci 88 0 1E-21 
DCM+ 81 82 DX Q1 1% - 99 13-08 
DCM- 83 81 Dx Q2 12 80 14 Qx 
DC 5 53 Dx R2 6 9 100.053 
DE 54 5 Dx RCM 84 81 1K 
DLP 90 91 DX REE 10 99 1.428E6 
DLN 92 90 DX RN1 87 0 8.75E7 
DP . 2:e RN2 87 88 4.75E0 
ECMR 84 99 (2,99) 1 RO1 8 § 25 
EGND 99 0O POLY(2) (3,0) (4,0) RO2 7 99 26 

| eee a VCM+ 82 99 12.4 
EPSR 85 0 POLY(1) (3,4) -60E-6 VCM- 83 99 -12.4 

+ 2E-6 VB 9 0 pDC 0 
ENSE 89 2 POLY(1) (88,0) 20E-6 1 vc 3:53 Dc 2.500 
FB 7 99 POLY(6) VB VC VE VLP VLN VE 54 4 DC 2.200 

+ VPSR 0 345E6 -30E6 30E6 30E6 -30E6 VEIN FT 8 Pe:8 

+ 555E6 VLP 91 (0 DO 40 
GA 6 01112 5.184E-3 VLN 0 92 DC 40 
GCM 0 610 99 1.461E-9 VPSR 0 86 DC 0 
GPSR 85 86 (85,86) 100E-6 -MODEL DX D(IS=800.0E-18) 
GRC1 3 11 (3,11) 5.184E-3 -MODEL QX NPN(IS=800.0E-18 BF=4.667E3) 
GRC2 3 12 (3,12) 5.184E-3 . ENDS 


GRE1 13 10 (10,13) 5.666E-3 

GRE2 14 10 (10,14) 5.666E-3 

HLIM 90 O VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 
+ 0 1E2 1E2 


Macromodels, simulation models, or other models 3 Copyright © 1991, Texas Instruments Incorporated 
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TLE2237 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-Il MACROMODEL 


AUGUST 1991 


Outstandng Combination of DC Precision 


Available in Standard-Pinout Small-Outline 


and AC Performance: Package 


Unity-Gain Bandwidth... 15 MHz Typ 
Vn--- 3.3 NV/VHz at f = 10 Hz Typ, 


e Output Features Saturation Recovery Circuitry 


2.5 nV/VHz at f = 1 KHz Typ @ Macromodels and Statistical Information 
Vio --- 25 nV Max Included 


Ayp --- 45 V/uV Typ, With Ru = 2 KQ, 


19 V/uV Typ, With Ry = 600 Q 


macromodel — applies to TLE2237 


* TLE2237 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/13/90 AT 13:17 
* REV (N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS : NONINVERTING INPUT 


* 


INVERTING INPUT 


| 

* | | POSITIVE POWER SUPPLY 

¥ | | | NEGATIVE POWER SUPPLY 

- ey Pst: Obreur 

sd ea Sw Sie ie 

—s0ueGK. TLE2237 12 3.4 5 

* 
C1 11 12 75E-12 IEE 10 4 DC 375.0E-6 
C2 6 7 50.00E-12 IIO0 20 6E-9 
C3 87 0 134E-9 I1 88 0 1E-21 
CPSR 85 86 1.99E-6 Ql 11: 89-13 oF 
DCM+ 81 82 Dx Q2 12. 80: 14 -o% 
DCM- 83 81 Dx R2 6 9 100.0E3 
DC 5 53 Dx RCM 84 81 1K 
DE 54 5 Dx REE 10 99 533.3E3 
DLP 90 91 DX RN1 87 0 8.75E7 
DLN 92 90 DX RN2 87 88 235 
DP SEO lage 4 RO1 So S328 
ECMR 84 99 (2,99) 1 RO2 7 99 26 
EGND 99 0 POLY(2) (3,0) (4,0) VCM+ 82 99 12.4 

oat | Sry eee VCM- 83 99 -12.4 
EPSR 85 0 POLY(1) (3,4) -60E-6 2E-6 VB 9620 DE .0 
ENSE 89 2 POLY(1) (88,0) 20E-6 1 vce Ss S53: 36-2. 500 
FB 7 99 POLY(6) VB VC VE VLP VLN VE 54 4 DC 2.200 

+ VPSR 0 68.25E6 -60E6 60E6 60E6 VIM 72°. 85BC°0 

+ -60E6 57.2E7 VLP 91 0 DC 40 
GA 6 01112 26.08E-3 VLN 0 92 DC 40 
GCM 0 610 99 7.349E-9 VPSR 0 86 DC 0 
GPSR 85 86 (85,86) 100E-6 -MODEL DX D(IS=800.0E-18) 
GRC1 3 11 (3,11) 26.08E-3 -MODEL QX NPN(IS=800.0E-18 BF=12.50E3) 
GRC2 3 12 (3,12) 26.08E-3 . ENDS 
GRE1 13 10 (10,13) 10.04E-3 
GRE2 14 10 (10,14) 10.04E-3 
HLIM 90 O VLIM 1K 
HCMR 80 1 POLY(2) VCM+ VCM- 

+ 0 1E2 1E2 


IRP 3 4 3.43E-3 


Macromodels, simulation models, or other models 


provided by TI, directly or indirectly, are not i 
warranted by TI as fully representing all of the TEXAS 


Copyright © 1991, Texas Instruments Incorporated 


specifications and operating characteristics of the 


semiconductor product to which the model relates. INSTRU MENTS 
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TLE2427 
OPERATIONAL AMPLIFIER MACROMODEL 
LEVEL-I! MACROMODEL 


AUGUST 1991 


e Outstandng Combination of DC Precision e Available in Standard-Pinout Smaill-Outline 
and AC Performance: Package 
Unity-Gain Bandwidth . .. 15 MHz Typ 


Vac. ae nV/VHz at f = 10 Hz Typ, e Output Features Saturation Recovery Circuitry 


2.5 nV/VHz at f = 1 KHz Typ @ Macromodels and Statistical Information 
Vio --- 25 nV Max Included : 


Ayp --- 45 V/uV Typ, With RL = 2 KQ, 
19 V/uV Typ, With Ry = 600 2 


macromodel — applies to TLE2427 


* TLE2427 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 
* CREATED USING PARTS RELEASE 4.03 ON 08/13/90 AT 09:18 
* REV (N/A) SUPPLY VOLTAGE: +15 V 

* CONNECTIONS : NONINVERTING INPUT 

* INVERTING INPUT 


| 

* | | POSITIVE POWER SUPPLY 

* | | | NEGATIVE POWER SUPPLY 

= | | | | ouTpuT 

* oy ae oo Se 

.SUBCKT TLE2427 123 45 

* 
ra! 11 12 10.51E-12 IRP 3 4 3.66E-3 
C2 6 7 50.00E-12 IEE 10 4 DC 140.0E-6 
C3 87 0 134E-9 IIO 2 0 6E-9 
CPSR 85 86 1.99E-6 T1 88 0 1E-21 
DCM+ 81 82 DX Q1 143: 69:17 os 
DCM- 83 81 DX Q2 12 80 14 Qx 
DC 5 53 Dx R2 6 9 100.053 
DE 54 5 Dx RCM 84 81 1K 
DLP 90 91 DX REE 10 99 1.428E6 
DLN 92 90 DX RN1 87 0 8.75E7 
DP 4° 3-Dx RN2 87 88 4.75E0 
ECMR 84 99 (2,99) 1 RO1 8 5 25 
EGND 99 0 POLY(2) (3,0) (4,0) RO2 7 99 26 

Se ee ee) VCM+ 82 99 12.4 
EPSR 85 0 POLY(1) (3,4) -60E-6 VCM- 83 99 -12.4 

+ 2E-6 VB 9 0pDc 0 
ENSE 89 2 POLY(1) (88,0) 20E-6 1 vc 3 53 DC 2.500 
FB 7 99 POLY(6) VB VC VE VLP VLN VE 54-4 pc 2.3900 

+ VPSR 0 345E6 -30E6 30E6 30E6 -30E6 VLIM 7 8 DC 0 

+ 555E6 VLP 91 0 DC 40 
GA 6 011 12 5.184E-3 VLN 0 92 DC 40 
GCM 0 610 99 1.461E-9 VPSR 0 86 DC 0 
GPSR 85 86 (85,86) 100E-6 -MODEL DX D(IS=800.0E-18) 
GRC1 3 11 (3,11) 5.184E-3 -MODEL QX NPN(IS=800.0E-18 BF=4.667E3) 
GRC2 3 12 (3,12) 5.184E-3 . ENDS 


GRE1 13 10 (10,13) 5.666E-3 

GRE2 14 10 (10,14) 5.666E-3 

HLIM 90 O VLIM 1K 

HCMR 80 1 POLY(2) VCM+ VCM- 
+ 0 1E2 1E2 


Macromodels, simulation models, or other models 5 Copyright © 1991, Texas Instruments Incorporated. 
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warranted by Tl as fully representing all of the TEXAS : 

specifications and. operating characteristics of the 

semiconductor product to which the model relates. INST RUMENTS 
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TLE2425 
BUILDING BLOCK MACROMODEL 
LEVEL-Il MACROMODEL 


AUGUST 1991 


e 2.5-V Virtual Ground for 5-V GND Analog ® Micropower Operation ...250 pA 
oj. abuses e Excellent Regulation Characteristics 
e Self Contained 3-Terminal TO-226AA Output Regulation = 80 V Typ, lo = 0-10mA 
Package Input Regulation = 30 uV/V Typ 
e High Output Current Capability ® Noise Voltage ...120 u.V rms Typ 
Sink...10mA at 10 Hz to 10kHz 


Source... 10 mA @ Low Impedance Output... 0.008 © Typ 


macromodel — applies to TLE2425 
v/s TLE2425 OPERATIONAL AMPLIFIER “MACROMODEL” SUBCIRCUIT 


* 

* CREATED USING PARTS RELEASE 4.03 ON 08/21/90 AT 13:51 
* REV (N/A) SUPPLY VOLTAGE: 5 V 

* CONNECTIONS: INPUT 

* COMMON 

OUTPUT 

7 


| 

i 

ee ee 
-SUBCKT TLE2425 3 4 5 


* 


* OPAMP SECTION 
GL “11-12 21.6628-12 
C2 6 7 30.00E-12 
C3 87 0 10.64E-9 
CPSR 85 86 15.9E-9 
DCM+ 81 82 Dx 
DCM- 83 81 Dx 
pc 5 53 Dx 
DE 54 5 DX 
DLP 90 91 Dx 
DLN 92 90 DX 
DP os x 
ECMR 84 99 (2,99) 1 
EGND 99 0 POLY(2) (3,0) (4,0) 0.5 .5 
EPSR 85 0 POLY(1) (3,4) -16.22E-6 3.24E-6 
ENSE 89 2 POLY(1) (88,0) 120E-6 1 
FB 7 99 POLY(6) VB VC VE VLP VLN VPSR 0 74.8E6 -10E6 10E6 10E6 -10E6 74E6 
GA 6 011 12 320.4E-6 
GCM 0 6 10 99 1.013E-9 
GPSR 85 86 (85,86) 100E-6 
GRC1 4 11 (4,11) 3.204E-4 
GRC2 4 12 (4,12) 3.204E-4 
GRE1 13 10 (13,10) 1.038E-3 
GRE2 14 10 (14,10) 1.038E-3 
HLIM 90 0 VLIM 1K 
HCMR 80 1 POLY(2) VCM+ VCM- 0 1E2 1E2 
IRP 3 4 146E-6 
IEE 3 10 DC 24.05E-6 
IIO 2 0 .2E-9 
I1 88 0 1E-21 


—: 
© 
< 
© 
x 
= 
o 
° 
—_ 
° 
3 
° 
roe 
© 
7 


provided by Tl, directly or indirectly, are not 
warranted by TI as fully representing all of the 
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Macromodels, simulation models, or other models . Copyright © 1991, Texas Instruments Incorporated 
ais 


TLE2425 
BUILDING BLOCK MACROMODEL 
LEVEL-Il MACROMODEL 


AR A SR SE ET A BE, CU NO ST STDS SS SOTA SAG IRE SURED 
macromodel (cont.) — applies to TLE2425 


ro; ReMi Ce aes 
G2: - 12 80 14 ox 
R2 6 9 100.03 
RCM 84 81 1K 

REE 10 99 8.316E6 
RN1 87 0 2.55E8 
RN2 87 88 11.67E3 
ROL 8 5 63 

RO2 7 99 62 


VCM+ 82 99 1.0 
VCM- 83 99 -2.3 
VB o: 0. 3e-0 
vc > §3: DC 3.400 


VE 54 4 DC 1.400 
Vuie .7 ° 8 .DC 0 

Var. 91 -@.DE.30 
VEN 0: 92 DC 30 
VPSR 0 86 DC 0 

RFB 5 2 1K 

RIN 30 1 1K 

RCOM 34 4 .1 


*REGULATOR SECTION 
RG1 30 0 20MEG 
RG2° 30 31. .2 
RG3 31 35 400K 
RG4 35 34 411K 
RG5 31 36 25MEG 
HREG 31 32 POLY(2) VPSET VNSET 0 1E2 1E2 
VREG 32 33 DC 0 V 
EREG 33.34 POLY(1): (36,34): 1.23 -1 
VADJ 36 34 1.27V 
HPSET 37 0 VREG 1.030E3 
VPSET 38 0 DC 20 V 
HNSET 39 0 VREG 6.11E5 
VNSET 40 0 DC -20 V 
DSUB 4 34 DX 
DPOS 37 38 DX 
DNNEG 40 39 DX 
-MODEL DX D(IS=800.0E-18) 
-MODEL QX PNP(IS=800.0E-18 BF=480) 


Level-ll Macromodels ce 


- ENDS 
Macromodels, simulation models, or other models a 
provided by Tl, directly or indirectly, are not i 
warranted by Ti as fully representing all of the TEXAS 
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semiconductor product to which the model relates. INST RUMENTS 


POST OFFICE BOX 655303 « DALLAS, TEXAS 75265 4-113 
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Macromodel Data Floppy Disk 5 


5-1 


Sas Macromodel Data Floppy Disks 


5-2 


MACROMODEL DATA FLOPPY DISKS 


general information 


The files on the accompanying disks can be used to simulate any of the conventional operational amplifiers, 
voltage comparators, and building blocks in the broad TI product line. Since each of these models simulates 
the total op amp and not just the individual circuit components that make up an op amp, the simulation time 
and the size of the computer required to perform the simulation are both dramatically reduced. In fact, these 
models can be used on systems as small as a PC running PSpice®, which allows the design engineer to take 
advantage of the more readily available simulation systems and save simulation time without sacrificing 
accuracy. To gain these advantages, the macromodel does not model all data sheet parameters. This 
limitation is certainly offset by the performance and accuracy of the many device characteristics that can be 
simulated. Refer to the technical discussion in Section 2 for more detailed information about macromodels 
and their advantages and limitations. 


copying this disk 
Feel free to distribute copies of this disk to your colleagues and associates. 


data manual orders and updates 


To receive updates to this manual as they are developed or to order another data manual for a colleague or 
associate, fill in and mail the accompanying business reply card. 


minimum system requirements 


e IBM PC, XT, AT, or compatible 

e DOS 

@ Appropriate Spice simulator (e.g., PSpice®) 
e@ 360K-byte floppy disk drive 


getting started 
To use the models on the accompanying disk, you need to know the following: 


@ The macromodels use the nodal assignments shown in Figure 2-4. Only models for devices with external 


compensation use nodes 6 and 7. 
e All devices are modeled as single devices. To model duals (Such as the TLE2062), use two macromodels 
in your simulation. To model quads (such as the TLE2064), use four macromodels. 


to view available files 


@ Insert diskette in drive A. 
@ After the A> prompt, enter: DIR 
@ Select desired file and enter: TYPE filename.ext 


to use files 


The files contained on the accompanying macromodel data floppy disks are ASCII files that conform to the 
following naming convention (as explained in the example on the following page). Follow the instructions that 
came with your simulator to access and use thes files. 
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MACROMODEL DATA FLOPPY DISKS 


EXAMPLE: TLO220%F: Sis 4 


Device 


Designates the basic part number that is being modeled. 


NOTE: Different devices may use the same model, the the actual 
device being modeled may be different from the basic part 
number. Check the device to macromodel index to 
determine which model to use. 


Differential Supply Voltage Designator 


Indicates the device supply voltage differential used to generate the 
macromodel. Since a device's performance can vary greatly as a function 
of the supply voltage, choose the macromodel that most closely matches 
your application. 


: _ Supply Voltage 
Differential Modeled 


Example: 


Macromodel Level Number 


Identifies whether the macromodel is a Level-| or Level-I| macromodel. 
See the technical discussion (Section 2) for a description of the 
differences. Macromodel level identifiers are "1" for Level-] macromodels 
and "2" for Level-ll macromodels. 


TEXAS 4 
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NOTES 


NOTES 


NOTES 


NOTES 


NOTES 


NOTES 


NOTES 


NOTES 


Ww 
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Other Linear Product Lines from TI 


Operational Amplifiers 
Data Acquisition 
Voltage Regulators 
Data Transmission 
Display Drivers 
Intelligent Power ICs 
Optoelectronics 
Telecom 
Speech 


Thank you for your interest in TI Linear Products. On the following 
pages is a list of TI sales offices worldwide and North American 
authorized distributors. Our sales representatives will be happy to 
answer your questions about pricing, device availability and technical 
product information. For information on how to receive technical 
literature, please contact our Literature Response Center at the follow- 


ing address: 


Texas Instruments Incorporated 
LITERATURE RESPONSE CENTER 
P.O. Box 809066 
Dallas, TX 75380-9066 
1-800-336-5236 


* 


wee 
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% 
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TI North 


~American Sales. 


Offices 


ALABAMA: Huntsville: (205) 837-7530 
ARIZONA: Phoenix: (602) 995-1007 
CALIFORNIA: Irvine: (714) 660-1200 
Roseville: (916) 786-9208 

San Diego: (619) 278-9601 

Santa Clara: (408) 980-9000 

Woodiand Hills: (818) 704-8100 

COLORADO: Aurora: (303) 368-8000 
CONNECTICUT: Wallingford: (203) 269-0074 
FLORIDA: Altamonte Springs: (407) 260-2116 
Fort Lauderdale: (305) 973-8502 

Tampa: (813) 882-0017 

GEORGIA: Norcross: (404) 662-7900 
ILLINOIS: Arlington Heights: (708) 640-3000 
INDIANA: Carmel: (317) 573-6400 

Fort Wayne: (219) 482-3311 

IOWA: Cedar Rapids: (319) 395-9551 
KANSAS: Overland Park: (913) 451-4511 
MARYLAND: Columbia: (301) 964-2003 
MASSACHUSETTS: Waltham: (617) 895-9100 
MICHIGAN: Farmington Hills: (313) 553-1500 
Grand Rapids: (616) 957-4202 

MINNESOTA: Eden Prairie: (612) 828-9300 
MISSOURI: St. Louis: (314) 821-8400 

NEW JERSEY: Iselin: (201) 750-1050 

NEW MEXICO: Albuquerque: (505) 291-0495 


NEW YORK: East Syracuse: (315) 463-9291 
Fishkill: (914) 897-2900 

Melville: (516) 454-6600 

Pittsford: (716) 385-6770 

‘NORTH CAROLINA: Charlotte: (704) 527-0930 
Raleigh: (919) 876-2725 

OHIO: Beachwood: (216) 464-6100 
Beavercreek: (513) 427-6200 

OREGON: Beaverton: (503) 643-6758 
PENNSYLVANIA: Blue Bell: (215) 825-9500 
PUERTO RICO: Hato Rey: (809) 753-8700 
TEXAS: Austin: (512) 250-7655 

Dalias: (214) 917-1264 

Houston: (713) 778-6592 

UTAH: Salt Lake City: (801) 466-8973 
WASHINGTON: Redmond: (206) 881-3080 
WISCONSIN: Waukesha: (414) 798-1001 


CANADA: Nepean: (613) 726-1970 
Richmond Hill: (416) 884-9181 
St. Laurent: (514) 335-8392 


TI Regional 
Technology 
Centers 


CALIFORNIA: Irvine: (714) 660-8140 

Santa Clara: (408) 748-2220 

GEORGIA: Norcross: (404) 662-7950 
ILLINOIS: Arlington Heights: (708) 640-2909 
INDIANA: Indianapolis: (317) 573-6400 
MASSACHUSETTS: Waltham: (617) 895-9196 
MEXICO: Mexico City: 491-70834 
MINNESOTA: Minneapolis: (612) 828-9300 
TEXAS: Dallas: (214) 917-3881 

CANADA: Nepean: (613) 726-1970 


Customer 
Response Center 


TOLL FREE: (800) 336-5236 


OUTSIDE USA: (214) 995-6611 
(8:00 a.m. - 5:00 p.m. CST) 
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TI Authorized 
North American 
Distributors 


Alliance Electronics, inc. (military product only) 
Almac Electronics 
Arrow/Kierulff Electronics Group 
Arrow (Canada) 

Future Electronics (Canada) 
GRS Electronics Co., Inc. 
Hall-Mark Electronics 

Lex Electronics 

Marshall Industries 

Newark Electronics 

Wyle Laboratories 

Zeus Components 


Rochester Electronics, Inc. (obsolete product 
only (508) 462-9332) 


TI Distributors 


ALABAMA: Arrow/Kierulff (205) 837-6955; 
Hall-Mark (205) 837-8700; Marshall (205) 
881-9235; Lex (205) 895-0480. 


‘ARIZONA: Arrow/Kierulff (602) 437-0750; 


Hall-Mark (602) 437-1200; Marshall (602) 
496-0290; Lex (602) 431-0030; Wyle (602) 
437-2088. 

CALIFORNIA: Los Angeles/Orange County: 
Arrow/Kierulff (818) 701-7500, (714) 838-5422; 
Hall-Mark (818) 773-4500, (714) 727-6000; 
Marshall (818) 407-4100, (714) 458-5301; Lex 
(818) 880-9686, (714) 863-0200; Wyle (818) 


880-9000, (714) 863-9953; Zeus (714) 921-9000, 


(818) 889-3838; 

Sacramento: Hall-Mark (916) 624-9781; 
Marshall (916) 635-9700; Lex (916) 364-0230; 
Wyle (916) 638-5282; 

San Diego: Arrow/Kierulff (619) 565-4800; 
Hall-Mark (619) 268-1201; Marshall (619) 
578-9600; Lex (619) 495-0015; Wyle (619) 
565-9171; Zeus (619) 277-9681; 

San Francisco Bay Area: Arrow/Kierulff (408) 
441-9700; Hall-Mark (408) 432-4000; Marshall 
(408) 942-4600; Lex (408) 432-7171; Wyle (408) 
727-2500; Zeus (408) 629-4789. 
COLORADO: Arrow/Kieruiff (303) 373-5616; 
Hall-Mark (303) 790-1662; Marshall (303) 
451-8383; Lex (303) 799-0258; Wyle (303) 
457-9953. 

CONNECTICUT: Arrow/Kierulff (203) 265-7741; 
Hall-Mark (203) 271-2844; Marshall (203) 
265-3822; Lex (203) 264-4700. 

FLORIDA: Fort Lauderdale: Arrow/Kierulff 
(305) 429-8200; Hall-Mark (305) 971-9280; 
Marshall (305) 977-4880; Lex (305) 977-7511; 
Orlando: Arrow/Kierulff (407) 333-9300; 
Hall-Mark (407) 830-5855; Marshall (407) 
767-8585; Lex (407) 331-7555; Zeus (407) 
365-3000; 

Tampa: Hall-Mark (813) 541-7440; Marshall 
(813) 573-1399; Lex (813) 541-5100. 
GEORGIA: Arrow/Kierulff (404) 497-1300; 
Hall-Mark (404) 623-4400; Marshall (404) 
923-5750; Lex (404) 449-9170. 

ILLINOIS: Arrow/Kierulff (708) 250-0500; 
Hall-Mark (708) 860-3800; Marshall (708) 
490-0155; Newark (312)784-5100; Lex (708) 
330-2888. 

INDIANA: Arrow/Kierulff (317) 299-2071; 
Hall-Mark (317) 872-8875; Marshall (317) 
297-0483; Lex (317) 843-1050. 
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IOWA: Arrow/Kierulff (319) 395-7230; Lex (319) 
373-1417. 

KANSAS: Arrow/Kierulff (913) 541-9542; 
Hall-Mark (913) 888-4747; Marshall (913) 
492-3121; Lex (913) 492-2922. 

MARYLAND: Arrow/Kierulff (301) 995-6002; 
Hall-Mark (301) 988-9800; Marshall (301) 
622-1118; Lex (301) 596-7800; Zeus (301) 
997-1118. 

MASSACHUSETTS: Arrow/Kierulff (508) 
658-0900; Hall-Mark (508) 667-0902; Marshall 
(508) 658-0810; Lex (508) 694-9100; Wyle (617) 
272-7300; Zeus (617) 863-8800. 

MICHIGAN: Detroit: Arrow/Kierulff (313) 
462-2290; Hail-Mark (313) 462-1205; Marshall 
(313) 525-5850; Newark (313) 967-0600; Lex 
(313) 525-8100; 

Grand Rapids: Arrow/Kierulff (616) 243-0912. 
MINNESOTA: Arrow/Kierulff (612) 830-1800; 
Hall-Mark (612) 941-2600; Marshall (612) 
559-2211; Lex (612) 941-5280. 

MISSOURI: Arrow/Kierulff (314) 567-6888; 
Hall-Mark (314) 291-5350; Marshall (314) 
291-4650; Lex (314) 739-0526. 

NEW HAMPSHIRE: Lex (800) 833-3557. 

NEW JERSEY: Arrow/Kieruiff (201) 538-0900, 
(609) 596-8000; GRS (609) 964-8560; Hall-Mark 
(201) 515-3000, (609) 235-1900; Marshall (201) 
882-0320, (609) 234-9100; Lex (201) 227-7880, 
(609) 273-7900. 

NEW MEXICO: Alliance (505) 292-3360. 

NEW YORK: Long Island: Arrow/Kierulff (516) 
231-1000; Hall-Mark (516) 737-0600; Marshall 
(516) 273-2424; Lex (516) 231-2500; Zeus (914) 
937-7400; 

Rochester: Arrow/Kierulff (716) 427-0300; 
Hall-Mark (716) 425-3300; Marshall (716) 
235-7620; Lex (716) 383-8020; 

Syracuse: Marshall (607) 798-1611. 

NORTH CAROLINA: Arrow/Kierulff (919) 
876-3132; (919) 725-8711; Hall-Mark (919) 
872-0712; Marshall (919) 878-9882; Lex (919) 
876-0000. 

OHIO: Cleveland: Arrow/Kierulff (216) 
248-3990; Hall-Mark (216) 349-4632; Marshall 
(216) 248-1788; Lex (216) 464-2970; 
Columbus: Hall-Mark (614) 888-3313; 

Dayton: Arrow/Kierulff (513) 435-5563; Marshall 
(513) 898-4480; Lex (513) 439-1800; Zeus (513) 
293-6162. 

OKLAHOMA: Arrow/Kierulff (918) 252-7537; 
Hall-Mark (918) 254-6110; Lex (918) 622-8000. 
OREGON: Almac (503) 629-8090; Arrow/Kierulff 
(503) 627-7667; Marshall (503) 644-5050; Wyle 
(503) 643-7900. 

PENNSYLVANIA: Arrow/Kierulff (215) 928-1800; 
GRS (215) 922-7037; Marshall (412) 788-0441; 
Lex (412) 963-6804. 

TEXAS: Austin: Arrow/Kierulff (512) 835-4180; 
Hall-Mark (512) 258-8848; Lex (512) 339-0088; 
Wyle (512) 345-8853; 

Dallas: Arrow/Kierulff (214) 380-6464; Hall-Mark 
(214) 553-4300; Marshall (214) 233-5200; Lex 
(214) 247-6300; Wyle (214) 235-9953; Zeus 
(214) 783-7010; 

Houston: Arrow/Kierulff (713) 530-4700; 
Hall-Mark (713) 781-6100; Marshall (713) 
895-9200; Lex (713) 784-3600; Wyle (713) 
879-9953. 

UTAH: Arrow/Kierulff (801) 973-6913; Marshall 
(801) 485-1551; Wyle (801) 974-9953. 
WASHINGTON: Almac (206) 643-9992, (509) 
924-9500; Arrow/Kierulff (206) 643-4800; 
Marshall (206) 486-5747; Wyle (206) 881-1150. 
WISCONSIN: Arrow/Kierulff (414) 792-0150; 
Hail-Mark (414) 797-7844; Marshall (414) 
797-8400; Lex (414) 784-9451. 

CANADA: Calgary: Future (403) 235-5325; 
Edmonton: Future (403) 438-2858; 

Montreal: Arrow Canada (514) 735-5511; Future 
(514) 694-7710; Marshall (514) 694-8142; 
Ottawa: Arrow Canada (613) 226-6903; Future 
(613) 820-8313; Quebec City: Arrow Canada 
(418) 871-7500; 

Toronto: Arrow Canada (416) 670-7769; Future 
(416) 612-9200; Marshall (416)458-8046; 
Vancouver: Arrow Canada (604) 421-2333; 
Future (604) 294-1166. 


TI Worldwide 
Sales Offices 


ALABAMA: Huntsville: 4960 Corporate Drive, 
Suite N-150, Huntsville, AL 35805-6202, (205) 
837-7530. 

ARIZONA: Phoenix: 8825 N. 23rd Avenue, 
Suite 100, Phoenix, AZ 85021, (602) 995-1007. 
CALIFORNIA: Irvine: 1920 Main Street, Suite 
900, Irvine, CA 92714, (714) 660-1200; 
Roseville: 1 Sierra Gate Plaza, Suite 255B, 
Roseville, CA 95678, (916) 786-9208; San 
Diego: 5625 Ruffin Road, Suite 100, San Diego, 
CA 92123, (619) 278-9601; Santa Clara: 5353 
Betsy Ross Drive, Santa Clara, CA 95054, (408) 
980-9000; Woodland Hills: 21550 Oxnard 
Street, Suite 700, Woodland Hills, CA 91367, 
(818) 704-8100. 

COLORADO: Aurora: 1400 S. Potomac Street, 
Suite 101, Aurora, CO 80012, (303) 368-8000. 
CONNECTICUT: Wallingford: 9 Barnes 
Industrial Park So., Wallingford, CT 06492, (203) 
269-0074. 

FLORIDA: Altamonte Springs: 370 S. North 
Lake Boulevard, Suite 1008, Altamonte Springs, 
FL 32701, (407) 260-2116; Fort Lauderdale: 
2950 N.W. 62nd Street, Suite 100, Fort 
Lauderdale, FL 33309, (305) 973-8502; Tampa: 
4803 George Road, Suite 390, Tampa, FL 
33634-6234, (813) 882-0017. 

GEORGIA: Norcross: 5515 Spalding Drive; 
Norcross, GA 30092, (404) 662-7900. 
ILLINOIS: Arlington Heights: 515 W. 
Algonquin, Arlington Heights, IL 60005, (708) 
640-3000. 

INDIANA: Carmel: 550 Congressional Drive, 
Suite 100, Carmel, IN 46032, (317) 573-6400; 
Fort Wayne: 118 E. Ludwig Road, Suite 102, 
Fort Wayne, IN 46825, (219) 482-3311. 

IOWA: Cedar Rapids: 373 Collins Road N.E.., 
Suite 201, Cedar Rapids, 1A 52402, (319) 
395-9551. 

KANSAS: Overland Park: 7300 College 
Boulevard, Lighton Plaza, Suite 150, Overland 
Park, KS 66210, (913) 451-4511. 

MARYLAND: Columbia: 8815 Centre Park 
Drive, Suite 100, Columbia, MD 21045, (301) 
964-2003. 

MASSACHUSETTS: Waltham: 950 Winter 
Street, Suite 2800, Waltham, MA 02154, (617) 
895-9100. 

MICHIGAN: Farmington Hills: 33737 W. 12 
Mile Road, Farmington Hills, Ml 48331, (313) 
553-1500; Grand Rapids: 3075 Orchard Vista 
Drive S.E., Grand Rapids, MI 49506, (616) 
957-4202. 

MINNESOTA: Eden Prairie: 11000 W. 78th 
Street, Suite 100, Eden Prairie, MN 55344, (612) 
828-9300. 

MISSOURI: St. Louis: 12412 Powerscourt 
Drive, Suite 125, St. Louis, MO 63131, (314) 
821-8400. 

NEW JERSEY: Iselin: Parkway Towers, 485E. 
Route 1 South, Iselin, NJ 08830, (201) 750-1050. 
NEW MEXICO: Albuquerque: 1224 Parsons 
Court, N.E., Albuquerque, NM 87112, (505) 
291-0495. 

NEW YORK: East Syracuse: 6365 Collamer 
Drive, East Syracuse, NY 13057, (315) 
463-9291; Fishkill: 300 Westage Business 
Center, Suite 140, Fishkill, NY 12524, (914) 
897-2900; Melville: 1895 Walt Whitman Road, 
P.O. Box 2936, Melville, NY 11747, (516) 
454-6600; Pittsford: 2851 Clover Street, 
Pittsford, NY 14534, (716) 385-6770. 

NORTH CAROLINA: Charlotte: 8 Woodlawn 
Green, Suite 100, Charlotte, NC 28217, (704) 
527-0930; Raleigh: 2809 Highwoods Boulevard, 
Suite 100, Raleigh, NC 27625, (919) 876-2725. 
OHIO: Beachwood: 23775 Commerce Park 
Road, Beachwood, OH 44122, (216) 464-6100; 
Beavercreek: 4200 Colonel Glenn Highway, 
Suite 600, Beavercreek, OH 45431, (513) 
427-6200. 

OREGON: Beaverton: 6700 S.W. 105th Street, 
Suite 110, Beaverton, OR 97005, (503) 643-6758. 
PENNSYLVANIA: Blue Bell: 670 Sentry 
Parkway, Blue Bell, PA 19422, (215) 825-9500. 
PUERTO RICO: Hato Rey: 615 Merchantile 
Plaza Building, Suite 505, Hato Rey, PR 00918, 
(809) 753-8700. 
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TEXAS: Austin: 12501 Research Boulevard, 
Austin, TX 78759, (512) 250-7655; Dallas: 7839 
Churchill Way, Dallas, TX 75251, (214) 
917-1264; Houston: 9301 Southwest Freeway, 
Suite 360, Houston, TX 77074, (713) 778-6592. 
UTAH: Salt Lake City: 1800 S. West Temple 
Street, Suite 201, Salt Lake City, UT 84115, 
(801) 466-8973. 

WASHINGTON: Redmond: 5010 148th Avenue 
N.E., Building B, Suite 107, Redmond, WA 
98052, (206) 881-3080. 

WISCONSIN: Waukesha: 20825 Swenson 
Drive, Suite 900, Waukesha WI 53186, (414) 
798-1001. 

CANADA: Nepean: 301 Moodie Drive, Mallorn 
Center, Suite 102, Nepean, Ontario, Canada 
K2H 9C4, (613) 726-1970; Richmond Hill: 280 
Centre Street East, Richmond Hill, Ontario, 
Canada L4C 1B1, (416) 884-9181; St. Laurent: 
9460 Trans Canada Highway, St. Laurent, 
Quebec, Canada H4S 1R7, (514) 335-8392. 


ARGENTINA: Texas Instruments Argentina 
Viamonte 1119, 1053 Capital Federal, Buenos 
Aires, Argentina, 1/748-3699. 

AUSTRALIA (& NEW ZEALAND): Texas 
Instruments Australia Ltd., 6-10 Talavera Road, 
North Ryde (Sydney), New South Wales, 
Australia 2113, 2-878-9000; 5th Floor, 418 
Street, Kilda Road, Melbourne, Victoria, Australia 
2004, 3 267-4677; 171 Philip Highway, Elizabeth, 
South Australia 5112, 8 255-2066. 

AUSTRIA: Texas Instruments GmbH., Hietzinger 
Kai 101-105, A-1130 Wien, (0222) 9100-0. 
BELGIUM: S.A. Texas Instruments Belgium 
N.V., 11, Avenue Jules Bordetlaan 11, 1140 
Brussels, Belgium, (02) 242 30 80. 

BRAZIL: Texas Instruments Electronicos do 
Brasil Ltda., Rua Paes Leme, 524-7 Andar 
Pinheiros, 05424 Sao Paulo, Brazil, 0815-6166. 
DENMARK: Texas Instruments A/S, Borupvang 
2D, DK-2750 Ballerup, (44) 68 7400. 

FINLAND: Texas Instruments OY, P.O. Box 86, 
02321 Espoo, Finland, (0) 802 6517. 

FRANCE: Texas Instruments France, 8-10 
Avenue Morane Saulnier-B.P. 67, 78141 Velizy 
Villacoublay cedex, France, (1) 30 70 10 03. 
GERMANY: Texas Instruments Deutschland 
GmbH., Haggertystrasse 1, 8050 Freising, 
(08161) 80-0 od. Nbst; Kurfurstendamm 
195-196, 1000 Berlin 15, (030) 8 82 73 65; 
Dusseldorfer Strasse 40, 6236 Eschborn 1, 
(06196) 80 70; Kirchhorster Strasse 2, 3000 
Hannover 51, (0511) 64 68-0; Maybachstrasse Il, 
7302 Ostfildern 2 (Nellingen), (0711) 34 03-0; 
Gildehofcenter, Hollestrasse 3, 4300 Essen 1, 
(0201) 24 25-0. 

HOLLAND: Texas Instruments Holland B.V., 
Hogehilweg 19, Postbus 12995, 1100 AZ 
Amsterdam-Zuidoost, Holland, (020) 5602911. 
HONG KONG: Texas Instruments Hong Kong 
Ltd., 8th Floor, World Shipping Center, 7 Canton 
Road, Kowloon, Hong Kong, 7351223. 
HUNGARY: Texas Instruments International, 
Budaorsi u.42, H-1112 Budapest, Hungary, (1) 1 
66 66 17. 

IRELAND: Texas Instruments Ireland Ltd., 7/8 
Harcourt Street, Dublin 2, Ireland, (01) 755233. 
ITALY: Texas Instruments Italia S.p.A., Centro 
Direzionale Colleoni, Palazzo Perseo-Via 
Paracelso, 12, 20041, Agrate Brianza (Mi), (039) 
63221; Via Castello della Magliana, 38, 00148 
Rioma, (06) 5222651; Via Amendola, 17, 40100 
Bologna, (051) 554004. 

JAPAN: Texas Instruments Japan Ltd., Aoyama 
Fuji Building 3-6-12 Kita-aoyama Minato-ku, 
Tokyo, Japan 107, 03-3498-2111; MS Shibaura 
Building 9F, 4-13-23 Shibaura, Minato-ku, Tokyo, 
Japan 108, 03-3769-8700; Nissho-iwai Building 
5F, 2-5-8 Imabashi, Chuou-ku, Osaka, Japan 
541, 06-204-1881; Dai-ni Toyota Building 
Nishi-kan 7F, 4-10-27 Meieki, Nakamura-ku, 
Nagoya, Japan 450, 052-583-8691; Kanazawa 
Oyama-cho Daiichi Seimei Building 6F, 3-10 
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Oyama-cho, Kanazawa, Ishikawa, Japan 920, 
0762-23-5471; Matsumoto Showa Building 6F, 
1-2-11 Fukashi, Matsumoto, Nagano, Japan 390, 
0263-33-1060; Daiichi Olympic Tachikawa 
Building 6F, 1-25-12, Akebono-cho, Tachikawa, 
Tokyo, Japan 190, 0425-27-6760; Yokohama 
Nishiguchi KN Building 6F, 2-8-4 Kita-Saiwai, 
Nishi-Ku, Yokohama, Kanagawa, Japan 220, 
045-322-6741; Nihon Seimei Kyoto Yasaka 
Building 5F, 843-2, Higashi Shiokohjicho, 
Higashi-iru, Nishinotoh-in, Shiokohji-dori, 
Shimogyo-ku, Kyoto, Japan 600, 075-341-7713; 
Sumitomo Seimei Kumagaya Building 8F, 2-44 
Yayoi, Kumagaya, Saitama, Japan 360, 
0485-22-2440; 2597-1, Aza Harudai, Oaza 
Yasaka, Kitsuki, Oita, Japan 873, 09786-3-3211. 
KOREA: Texas Instruments Korea Ltd., 28th 
Floor, Trade Tower, 159-1, Samsung-Dong, 
Kangnam-ku Seoul, Korea, 2 551 2800. 
MEXICO: Texas Instruments de Mexico S.A., 
Alfonso Reyes 115, Col. Hipodromo Condesa, 
Mexico, D.F., Mexico 06120, 5/525-3860. 
MIDDLE EAST: Texas Instruments, No. 13, 1st 
Floor Mannai Building, Diplomatic Area, P.O. Box 
26335, Manama Bahrain, Arabian Gulf, 973 
274681. 

NORWAY: Texas Instruments Norge A/S, PB 
106, Refstad (Sinsenveien 53), 0513 Oslo 5, 
Norway, (02) 155090. 

PEOPLE’S REPUBLIC OF CHINA: Texas 
Instruments China Inc., Beijing Representative 
Office, 7-05 CITIC Building, 19 Jianguomenwai 
Dajie, Beijing, China, 500-2255, Ext. 3750. 
PHILIPPINES: Texas Instruments Asia Ltd., 
Philippines Branch, 14th Floor, Ba-Lepanto 
Building, Paseo de Roxas, Makati, Metro Manila, 
Philippines, 2 817 6031. 

PORTUGAL: Texas Instruments Equipamento 
Electronico (Portugal) LDA., 2650 Moreira Da 
Maia, 4470 Maia, Portugal (2) 948 1003. 
SINGAPORE (& INDIA, INDONESIA, 
MALAYSIA, THAILAND): Texas Instruments 
Singapore (PTE) Ltd., Asia Pacific Division, 101 
Thomson Road, #23-01, United Square, 
Singapore 1130, 350 8100. 

SPAIN: Texas Instruments Espana S.A., 
c/Gobelas 43, Ctra de La Coruna km. 14, La 
Florida, 28023 Madrid, Spain, (1) 372 8051; 
c/Diputacion, 279-3-5, 08007 Barcelona, Spain, 
(3) 317 91 80. 

SWEDEN: Texas Instruments International Trade 
Corporation (Sverigefilialen), Box 30, S-164 93 
Kista, Sweden, (08) 752 58 00. 
SWITZERLAND: Texas Instruments Switzerland 
AG, Riedstrafse 6, CH-8953 Dietikon, 
Switzerland, (01) 74 42 811. 

TAIWAN: Texas Instruments Supply Company, 
Taiwan Branch, Room 903, 9th Floor, Bank 
Tower, 205 Tung Hua N. Road, Taipei, Taiwan, 
Republic of China, 2 713 9311. 

UNITED KINGDOM: Texas Instruments Ltd., 
Manton Lane, Bedford, England, MK41 7PA, 
(0234) 270 111. 
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Distributors 
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Almac Electronics 
Arrow/Kierulff Electronics Group 
Arrow (Canada) 

Future Electronics (Canada) 
GRS Electronics Co., Inc. 
Hall-Mark Electronics 
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only) 
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Please return this reply card to ensure that you receive future TI literature. 


Exp. December 1, 1992 
Lo02 L] Yes, I would like to receive future updates of the TI Macromodels Data Manual. 


SLO29 
1. What characteristics would you like to see improved/added in our macromodels (check all that apply)? 
A. UJ Crossover Distortion D. CJ Input Protection G. (J Transient Performance 
B. LJ Noise Current E. () Input Overdrive H.C) Other, specify 
C. LJ Temperature F. L) Non-Linear Inductive Output Impedance 
2. Which mixed-level mixed analog/digital simulation tools are/will be used in your design flow (check all that 
apply)? 


A. L) Spice D. LU LSIM G. Lj Other, specify 
B. L) Saber E. O) Valid 
C. UL Verilog F. LJ) Quicksim 


3. What is your preferred source for analog models? 
A. L) CAD/CAE tool vendor B. C) In-house developer C. {J Semiconductor manufacturer 
D. LU Other, specify 
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Give this card to a friend who would like to receive the Macromodels Data Manual. 
Exp. December 1, 1992 


Lo01 L) Please send me a free copy of the TI Macromodels Data Manual, 1992. 
LO02 L] Yes, I would like to receive future updates of the TI Macromodels Data Manual. 
SLO29 
1. What characteristics would you like to see improved/added in our macromodels (check all that apply)? 
A. L) Crossover Distortion D. CJ Input Protection G. CL) Transient Performance 
B. L) Noise Current E. LJ Input Overdrive H. (J Other, specify 
C. L) Temperature F. L) Non-Linear Inductive Output Impedance 
2. Which mixed-level mixed analog/digital simulation tools are/will be used in your design flow (check all that 
apply)? 


A. UL Spice D. LC) LSIM G. L) Other, specify 
B. CL) Saber E. LJ Valid 
C. U Verilog F. (J Quicksim 


3. What is your preferred source for analog models? 
A. L) CAD/CAE tool vendor B. L) In-house developer C. (J) Semiconductor manufacturer 
D. LJ Other, specify 


COMMENTS 
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FREE SOFTWARE 


PSpice is an integrated circuit simulation package for the 
analysis of electronic and electrical circuits. To receive a 
complimentary demo copy of this program, please complete 
the postage paid card below and return it to 
MicroSim Corporation. 


To purchase a Circuit Analysis evaluation package, which can be used with 
the Texas Instruments operational amplifier macromodels, 
please call us at (714) 770-3022 or FAX at (714) 455-0554. 
The evaluation package costs $75.00 and includes the full 
Circuit Analysis User’s Guide and the book 
“SPICE, A Guide to Circuit Simulation & Analysis Using PSpice.” 


am interested in receiving a free information packet including the 
icroSim Corporation product demo package on: 


LL) 1.2Mb, 5!/4" IBM-PC DOS diskettes 
LJ 800Kb, 3!/2" Macintosh diskettes 


r./Ms. 

ompany 

ddress 

ity, State, Zip 
Telephone Number ( 


SOFTWARE 


PSpice is an integrated circuit simulation package for the 
analysis of electronic and electrical circuits. To receive a 
complimentary demo copy of this program, please complete 
the postage paid card below and return it to 
MicroSim Corporation. 


). MicroSim Corporation 
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